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If you feel the need to 
spend more, you can always 
stash a few grand in the 
glove compartment. 


CHEVROLET Look into the vanity mirror. Caprice’s standard V8: 


C APRICE And tell yourself that you Proof that power can be 
bought the new Chevrolet used responsibly. 
CL ASSIC Caprice Classic purely for You're an adult. You don’t 
economic reasons. need horsepower to impress 


With its newly restyled 
silhouette, limousine-like 
ride and a wealth of 
standard features, Caprice 
doesn't look like one of the 
most affordable full-size 
cars in America. Life is full 


of surprises, isn’t it? 


Rarely has fiscal 
restraint been this 


luxurious. 
Feel the fj | 
support of : 
the 
gen- 
erously 
padded seats. 
Adjust the standard 

tilt steering wheel and air 


conditioning to your liking, 


your friends. But when incorporates “crush zones” luxury automobile. Or you 


accelerating smoothly up a engineered to help 
steep incline 


can buy Caprice Classic, 


absorb impact in a and take comfort in 


with a full collision. Rigid side- fe | the knowledge that 
trunk, or _ guard door beams \ ~ you have spent your 
towing a = sv | add an extra money wisely. But 
trailer along = =} : measure of then, what else would you 
a winding coastal "“*™ealititk =r nities protection in case of expect from the Heartbeat 
highway, Caprice’s side impact. And every of America? 

50 Liter V8 will make a Caprice offers the security 

powerful impression on you. of a full-perimeter steel 

frame, driver’s-side air bag* 
Aninvestment as safe as and standard anti-lock 
it is attractive. brakes (ABS), 


Caprice’s flowing lines hide a Without a doubt, you THE H EARTBEAT 


heart of steel. A safety cage can spend more on a new OF AMERICA” 


é Chevre lem ¢ price are register ou} 
2 GM Corp: AlbRights Reserved. Buckle up, America! ? 


=, You canwish 
- someone a happy holiday. 
= Or all but guarantee it. 


WILD | 
TURKEY & 


101 proof, real Kentucky. 


i 
G 


N 


“ JOSEND A GIFT.OF WILD TURKEY®/101. PROOF ANYWHERE? CALL: 1-800-BETHERE *EXCEPT WHERE PROHIBITED. KENTUCKY STRAIGHT BOURBON WHISKEY 50.5% ALC, /VOLL AUSTINNICHOLS DISTILLING CO: LAVAENCEBURG.KY @ 
Nv > 
f 


Popular 
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mes COVER STORY 


65 
Best of 
What's New 


The 5th annual celebration of the year’s most 
significant new products and technologies offers 
a virtual cornucopia of exciting achievements. 
You'll find the latest fruits of science and tech- 
nology, as well as the underlying laboratory dis- 
coveries that will drive future new products. 
The editors selected 100 winners in all, 

with a grand winner in each 

of ten categories. 


92 
Games 
CD-ROMS play 


What happens when you adda 
CD-ROM drive to today’s most popular 
video games? Uncanny reality, with 
full-motion video that makes players 
feel as if theyre actors in a movie. 
Digital-quality sound adds to the up- 
close-and-personal interaction these 
new-generation games create. 
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118 Cab forward 


Just how good is Chrysler’s new family of LH sedans. 
which crams the interior room of a full-size —— 
car into a midsize chassis? To find out, fie 
our test team pits a loaded 
Eagle Vision and a plain- 
vanilla Dodge Intrepid @ 
against two top domestic 
competitors—the Pontiac 
Bonneville and Mercury Sable. 


% 
Go robots, go! 


At the Mobile Robotics Competition, entries with names 
like Flakey, Scarecrow, and Buzz delicately threaded 
their way through a maze of obstructions to demon- 
strate their street smarts. While an earlier generation 
of robots with artificial intelligence had the mental abil- 
ity of a cockroach, this newest crop might be as intelli- 
gent as dogs. 
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e Editor 


JOHN B. CARNETT: LOCATION COURTESY OF INTREPID SEA AIR SPACE MUSEUM 


o one has ever counted them, but 

it is safe to estimate that in its 

120-year history, POPULAR 
SCIENCE has covered tens of thousands 
of technological developments, rang- 
ing from the light bulb to the com- 
pact disc player. A small fraction 
of these have changed the 
world and the way we live. 

Whether or not this year’s 
Best of What’s New harbors 
a seminal development with 
the technological potency of 
the telephone, the airplane, 
or the digging of the Panama 
Canal, I’m not able to predict. 
But as veteran observers of 
the advancements in science 
and technology, the editors of this 
magazine have more expertise than 
most to judge that a development is 
noteworthy, if not likely to make a dif- 
ference in our lives. 

In fact, most of this year’s selections, 
like the majority of developments 
we've covered throughout the maga- 
zine’s history, share an evolutionary 
characteristic, not a revolutionary one. 
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POPULAR SCIENCE’s editorial staff and the A-12 Blackbird on the flight deck of the U.S.S. Intrepid. 


They are part of our never-ending 
quest and ingenious ability to make 
life more enjoyable, safer, healthier, 
and satisfying. 

This is the fifth year we’ve pub- 
lished the Best of What’s New 
awards. Each time, we’ve 
seen new and improved tech- 
nologies emerge to supplant 
achievements from previous 

years. This is the essence of 
progress. We owe these inno- 
vations to the scientists, en- 
gineers, researchers, inven- 
tors, and others who seek 
explanations for the unex- 
plainable, solutions to prob- 
lems old and new, and benefits 
J and comfort for our individual 
lives, our communities, and the world 
at large—in small steps as well as gi- 


ant leaps. 
i Editor-in-Chief 
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Order your music 
by catalog. 
If you believe an orderly CD library is 
the sign of an orderly mind, Pioneer® 
makes a full line of CD changers \ 


just for you. Pioneer invented f 


the six-CD 


magazine 


to be as 


_ BES 


ingenious at 
storing CDs as it is at playing them. 

So you can catalog by artist, style — 
however you like —to make your CDs 
easy to find. Which is something you'll 
really appreciate with our extra-long- 
playing TM-2 Jukebox. Just plug in 


three magazines, and you can enjoy a 


phenomenal 18 hours of music. 


Meanwhile, the Pioneer PD-M901's 


new Digital Signal Processor can re- 
create the pristine acoustics of a church 
or the intimacy of a jazz club —choose 
any of six different environments. 

So now, whatever your mood, the 


music is made to order. 


VY) PIONEER’ 


The Art of Entertainment 


©/992 Pioneer Electronics (USA) Inc., Long Beach, CA. 
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Now available for 
moving and storage. 


Once you put together a combination 
of CDs you like, you never have to 
leave them behind. Because the same 
six-CD magazines that Pioneer 
changers play at home are compatible 
with all our car multi-play changers. 


In fact, all Pioneer CD changers are 


compatible, including those in our 


contemporary component systems. 

Besides, the Pioneer six-CD 
magazine makes a handy, protective 
carrying case to take six hours of music 
with you wherever you go. 


Which means, 


no matter how 


much you 
have to move 
around ina 
day, or how many times the scene 


changes, at least you can count on one 


thing. The music will be great. 


0) PIONEER’ 


The Art of Entertainment 


©/992 Pioneer Electronics (USA) Inc., Long Beach, CA. 
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The Pioneer synchronized 
dubbing team. 


There’s more than one way to listen to 
music. And only Pioneer has multi- 
play changers for both CDs and 
cassettes. 

For example, 


just press the CD 


Synchro button, 
and the Pioneer PD-M901 six-CD 
changer automatically works in 
concert with our CT-WIM/70R six- 
cassette changer. A remarkable feat of 
coordination that lets you dub six CDs 
onto six cassettes, parts of CDs onto 
parts of cassettes, or any variation in 


between. Whichever variation you 


choose, our exclusive Automatic 


Digital Level Controller eliminates 
jumps or drops in volume for a 
consistent sound from CD to CD. 
For more information, call 
1-800-PIONEER. Because it would 
take a lot more than three ads to 


explain everything Pioneer changers 


can do for you. 


dW) PIONEER’ 


The Art of Entertainment 


©1992 Pioneer Electronics (USA) Inc., Long Beach, CA. 


If you really want to relax, maybe it's 
your jeans that should loosen up. 


Jeans should make it easier to relax. But theres nothing easy about the way most jeans fit. 
Thats why Lee makes Relaxed Fit, jeans that are built the way youre built. Lee’ Relaxed 


Fit. After all if youre going to stop and catch your breath, you have to be able to breathe. 


[oho Tkie secnel eel Mecear iuela igiatet pee So) Sekt) 


The brand that fits? 
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Readers Talk Back 


Getting there 


While it briefly explored several ap- 
proaches to stratospheric measure- 
ments, “Ozone Drone” [July] only de- 
tailed one idea—and its high-flying 
altitude falls short of what is needed to 
record the key measurements of the 
ozone layer, 30 kilometers (about 19 
miles) above the surface. Aside from 
brief rocket penetrations, there are 
three ways to reach this altitude: bal- 
loon, chemical-combustion-powered 
airplanes, and photovoltaic (PV) cell- 
powered airplanes. Balloons are eco- 
nomical and proven—especially if the 
payload is returned to ground in a glid- 
er. Although PV-cell-powered airplanes 
fly slowly and must be lightweight, 
this idea also deserves consideration 
because fuel doesn’t need to be trans- 
ported. For a chemical-burning engine 
that carries its oxygen aloft, such as 
the Perseus A that you covered, a brief 
flight permits only a single climb to 26 
kilometers (about 16 miles). A chemi- 
cal-burning engine that gets oxygen 
from compressing ambient air via tur- 
bochargers can work up to more than 
20 kilometers (about 12 miles)—but is 
neither easy nor inexpensive. Some 
proprietary techniques being investi- 
gated. by several groups show still 
more promise. 
Paul MacCready, AeroVironment, Inc. 
Monrovia, Calif. 


Witches’ brew? 


The idea of inserting scorpion venom 
or a spider-toxin gene into caterpillar 
viruses sounds some alarm bells 
[“Home Newsfront,” July]. How do we 
know these caterpillar-infecting virus- 
es will always remain so? The HIV 
virus apparently made the transition 
from monkeys to man and continues 
to mutate, perhaps making immu- 
nization impossible. 

Osman Vincent, Berkeley, Calif. 


There is no absolute proof, of course, 
that splicing the genetic material from 
spider and scorpion toxins into bac- 
uloviruses will never infect humans. 
But Dr, Alan Wood, a virologist at 
Cornell University’s Boyce Thompson 
Institute, has been testing bac- 
uloviruses for four years and has 
found no evidence of the possibility. In 
studies of the natural baculovirus over 
the past 100 years, Wood says, it has 
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only affected invertebrates. The geneti- 
cally synthesized version is even more 
specifically targeted and could not in- 
fect or replicate in vertebrates, al- 
though its impact on other viruses ts 
still being tested. 


Blowing in the wind 


As head of one of the world’s largest de- 
velopers, owners, and operators of 
-wind-power generators, I feel that Al- 
lan Bromley’s statements about wind 
power were inaccurate [“POPULAR Sci- 
ENCE Interviews Dr. D. Allan Bromley,” 
July]. First, large grids are flexible 
enough to use wind power without 
storage. Second, the Department of 
Energy has identified 37 states—not 
two, as Bromley stated—with enough 
wind to support commercial power 
generation. Third, the level of noise 
from a modern wind turbine located “2- 
mile downwind is less than that in a 
typical American living room. Fourth, 
windmills are not as dangerous as coal, 
nuclear, gas, or hydroelectric plants. 
For equivalent generating capacity, 
wind requires less exotic and fewer 
materials, and simpler construction 
processes than conventional plants. 
Kenneth C. Karas, President and CEO 
Zond Systems, Tehachapi, Calif. 


Fie on “Fuel Follies” 


In July’s “Alternative Fuel Follies,” it’s 
unfortunate that you only tested natu- 
ral gas vehicles converted from gaso- 


line operation. Vehicles with engines |. 


designed specifically for natural gas 
will be on the road in time to meet 
strict air-quality standards, and so will 
better engine-conversion technologies. 
Testing of dedicated natural gas vehi- 
cles shows that their carbon monoxide 
levels are half the California limit for 
“y]tralow-emissions vehicles” and a 
small fraction of those limits for nitro- 
gen oxides and non-methane hydrocar- 
bons—all without compromising per- 
formance and fuel economy. Far from 
“folly,” natural gas vehicles are the 
best and most practical response to the 
need for clean air. 


Keith G. Davidson 
Gas Research Institute 
Chicago 


Address letters to Readers Talk Back, PopuLarR SciENcE, 2 

Park Ave., New York, N.Y. 10016. Or fax your letter to us at 
212-481-8062. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 
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BY CUTTING YOUR BEARD 
BELOW THE SKIN, NORELCO RAISES 
THE STANDARDS OF SHAVING. 


It sounds incredible. 

But that’s because it is. 
Norelco’ can actually shave below 
skin level in complete comfort. 

How is this possible? 


7” 


| | ae | 


Razor combs Lifer notches Blade cuts 
quickly direct into hair and lifted hair which 
hair to the “Lift _ lifts it up. drops back 
and Cut” system. below skin level. 
’ 
With Norelco’s patented 


“Lift and Cut®. system, a precision 
lifter in front of the blade notches 
into the hair and lifts it up. After 
a blade cuts it, the hair shaft can 


actually drop below skin level. 
The result is an incredibly close shave. nee since 


the blades don’t touch your face, 
a) 


you're also rewarded with a com- 
fortable shave. 

= This comfort is made more 
Fidahng haadssnoue exceptional with floating heads. 
se dounovourfce They glide over your face, effort: 


contours of your face. 


lessly following every curve and contour. 
Put the Norelco razor to the test. And experience 


the highest standards of shaving for yourself. 


— 


Hynarels? 


()Norelco’ 


©1992 Norelco Consumer Products Company, A Division of North American Philips Corporation, Stamford, CT 06904 We make close comfortable. 


a a a 


The safety features you want without 


the body style of a refrigerator. 


Our highly advanced anti-lift/anti-dive suspension 
provides exceptional control during panic steering 
situations. As a result, the Altima™ can outhandle a 


Lexus ES300 on a wet or dry slalom course* 


Our Nissan Altima GLE model has a head up 
display that projects speed and warning signals 
onto the windshield enabling you to keep your 


eyes on the road at all times. 


At Nissan, we believe a 
car doesn’t have to be ugly 
to be safe. It doesn’t have 
to be expensive, either. 

The new Nissan Altima” 
employs over ‘forty standard 


safety features. It starts at 


$13,000"*And as you can 
clearly see for yourself, it 
doesn't remotely resemble 


a household appliance. 


* HORSEPOWER 


Sometimes, the best defense 


2,4-L DOHC 16-V ENGINE 1S a good offense. Tap the 
200 
7 200 Altima’ accelerator and 
160 4 
140 180 fs} 
ie 160 © you can quickly escape 
ao 2 
100 4 - : . 
Od ne harm. The car is so respon- 
60 100 
a3 sive, it has more freeway 
10) 
0 10 20 30 40 50 40 mg power than a 


RPM (X100) 


Mercedes-Benz. 190E 2.37 


Every Nissan Altima has 
a standard drivers-side 
air bag complete with 
terminals plated in gold to 
protect against corrosion. 
It also has three sensors to 
ensure the air bag deploys 


only when necessary. 


Nissan Motor Corporation in U.S.A. For more information, call 1-800-NISSAN-3, edension 601. Smart people akways read the fine print. And they always wear their seal belts. 
*Based on independent test conducted by Automotive Marketing Consultants, Inc. 1993 Nissan Altima XE or SE versus 1992 competitive vehicles. Merging power based on time 


The Nissan Altimas solid DURASTEEL” unit body 
includes reinforced door beams, roof and pillars. All braking systems are not 
alike. When equipped with 
optional ABS brakes, the 
Nissan Altima SE can come 
to a quicker controlled 


stop than a BMW 3251" 


Front and rear crumple zones help manage 


crash energy and help reduce interior damage. 
In addition, steel guard beams have been 
placed in the door panels to help provide fur- 


ther protection in the event of side impact. 


Introducing the new Nissan Altima. The affordable luxury sedan. 


Nissan’ Super Toe 

Control” system allows 

the rear wheels to turn The ue Nissan 
in the same direction as Altima 
the front wheels—pro- issan) 
viding greater control at Ith time to expect 
high speeds and in emer- more from a car. 
gency handling instances. 


and distance required to accelerate from 20-55 mph. Slalom comparison based on course completion time. Braking based on stopping distance from 50-0 mph on a wet road 
surface. XE model shown with optional allay wheels. ** Manufacturer suggested retail price for Nissan Altima XE excluding taxes, title, license, destination charges and options. 
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Deep look into space 


VLT, for Very Large Tele- 
scope, may not be the snappi- 
est acronym in the universe, 
but it could win a prize for 
modesty. When the VLT, ac- 
tually an array of four sepa- 
rate telescopes, is in place at 
its Chilean site toward the 
end of the decade, its com- 
bined light-collecting power 
will make it the world’s 
largest optical telescope. 

The VLT will enable as- 
tronomers to analyze “objects 
now at the very limit of de- 
tection,” says Daniel Hof- 
stadt, the representative in 
Chile of the European South- 
ern Observatory, an eight-na- 
tion consortium that is 
adding the VLT to the collec- 
tion of 15 telescopes it al- 
ready operates in Chile. As- 
tronomers using the telescope 
array will be able to see “as 
deep as three-quarters of the 
way into the existing uni- 
verse,” Hofstadt says. 

Six years of research es- 
tablished that Cerro Paranal 
—an 8,740-foot mountain in the Ata- 
cama Desert—is “the best continental 
site known in the world for optical as- 
‘tronomical observations,” according 
to the European Southern Observato- 
ry. The mountain has already been 
shortened 92 feet to form a flat sur- 
face for the four telescopes, which are 
to be completed at a rate of one per 
year beginning in 1995 or 1996. The 
four telescopes will be able to work 
independently or in two combined 
modes—one designed for maximum 
light-gathering and the other to 
achieve the highest possible angular 
resolution. 

Each telescope will have a 27-foot 
mirror made from a glass ceramic ma- 
terial. A mirror this size is cast by 
pouring molten material into a con- 
cave form rotating at high speed. 

The research aims of the VLT and 
the Keck telescope in Hawaii are simi- 
lar (“The Ultimate Time Machine,” 
March]. But because the European as- 
tronomers are building their observa- 
tory in the Southern Hemisphere, they 
will have “access to objects that can’t 
be seen from the north,” explains Hof- 
stadt. The VLT, he says, is in an excel- 


In this telescope design (above), about 200 computer-controlled supports 
maintain the proper curvature of a thin mirror. Four of these telescopes 
will work together in an array called the Very Large Telescope (above 
right), which will be the world’s biggest optical telescope. 


lent position to study millions of ob- 
jects both in the center of the Milky 
Way and in the Magellanic Clouds. 
—Wordservice International 


McRobot prepares fast food 


The fry station at the McDonald’s 
restaurant in Hudson, Wis., looks just 
like any other fry station, but it oper- 
ates with almost no human interven- 
tion. Crew members merely dump 
frozen fries into a hopper, then bag 
them after cooking. The robotic arm of 
the ARCH (Automated Restaurant 
Crew Helper) fry maker does the rest. 

The fry maker is evidence that 
robots are not only taking over many 
manufacturing tasks, but are also in- 
vading the service sector. Along with 
an automated drink dispenser, the fry 
maker is now being offered as an op- 
tion to all McDonald’s outlets in the 
United States. 

The driving force behind the devel- 
opment of the two machines is speed. 
McDonald’s engineers estimate that 
the fry robot can save up to 12 seconds 
per customer. Store managers claim 
they have also seen improvements in 
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the texture and taste of the 
fries. 
The robotic system weighs 


they are intermittently shak- 
< en to break up frozen clumps. 
4 When cooking is finished, the 
robotic arm lifts the baskets 
from the vat and dumps their 
tents into a pan, then re- 
z turns the empty baskets to 
E the starting position. © 

Designed in conjunction 
with engineers at RAM 
(Robotics Aided Manufactur- 
ing) Center, a robotics firm 
based in Red Wing, Minn., 
ARCH differs from its assem- 
bly-line brethren in size and complexi- 
ty. The system uses a specially de- 
signed PC-compatible controller, 
rather than an off-the-shelf logic con- 
troller. Because the system’s users are 
unfamiliar with robots, engineers also 
took pains to eliminate potential pinch 
points for hands and fingers and incor- 
porated a feature that shuts down the 
system when the robot arm encoun- 
ters resistance. 

ARCH Drink, designed in conjunc- 
tion with Coca-Cola and Remcor Prod- 
ucts Co. of Glendale Heights, IIl., uses 
a similar electronic-pneumatic 
scheme. To operate it, crew members 
merely press a button at the cash reg- 
ister and pick up a finished drink sec- 
onds later. The drink dispenser elimi- 
nates the need to grab cups, shovel ice, 
and activate valves.—Chuck Murray 
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Landscapes of repulsion 


To keep Earth’s future inhabitants 
away from the Waste Isolation Pilot 
Plant, a nuclear-waste repository 
carved out of a salt bed near Carlsbad, 
N.M., the U.S. Department of Energy 
(DOE) proposes to erect a warning 
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Philips Presents 
The Imagination Machine. 


There are alot of CD players that deliver great sound. 


But only one that transforms your television from & 


something you look at and listen to into some- 
thing you actually expenence. 

It's called the Imagination Machine” 

It comes from Philips, the inventors of CD = as 
technology. And it's the world's first CD-Interactive Player. 

Since the Imagination Machine is a superb CD audio player, 
you'll experience incredible sounds — in fact, you can use it to play all 
your favorite CDs. But when you sit down with the CD-Interactive 
discs, it'll be the incredible sights that'll blow you away. 

Take the ‘Palm Spnngs Open’’ CD-I disc, for example. 


©1992 Philips Consumer Electronics Company. A Division of North American Philips Corporation. 
KODALUX: TM licensed by Kodak. 
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Imagine being able to capture the expenence of the most ch: 2ng- 
ing golf courses in the couritry. From tee to green, it will take — your 


skill. And you can do tt all without ever leaving home. 


All it takes to capture the experience is 
one simple connection to your TV. 


But this is only one of the many titles available. Major 


publishers already involved in the production of CD-I discs include 


Time-Life, The Smithsonian Institution, ABC Sports, and Children’s 
Television Workshop. And with the new Photo CD technology 
available through selected retailers offering KODALUX Processing 
Services, you can create your own CD-| family photo albums. 

To see and hear the Imagination Machine in action, just call 


1-800-532-6363 for a demonstration at the dealer nearest you, 


and capture the experience for yourself. 


Another First From Philips 
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Science Newsfront 


sign that will be intelligible for the 
next ten millennia. That will be long 
enough, according to the EPA, for the 
“hot” material buried 2,000 feet below 
the desert floor to cool to a level com- 
parable with the radioactivity of natu- 
rally occurring ores. 

To design a marker intended to last 
10,000 years, Sandia National Labora- 
tories, which is supported by the DOE, 
recruited 13 experts—three anthropol- 
ogists, two astronomers, two materials 
scientists, an archaeologist, a geolo- 
gist, a linguist, an artist, an architect, 
and a cognitive psychologist. Four of 
the experts, who were divided into 


Two physicists at the University of Col- 
orado at Boulder have developed a tech- 
nique for drilling symmetrical patterns of 
microscopic holes in graphite and silicon 
surfaces. The new technique could help 
researchers learn how to build faster 
computers. 

Kenneth Douglas and Noel Clark grow 
bacteria in their lab, then remove the sur- 
face layer—a thin lattice of protein crystals. 
Next, they build a kind of open-faced 
sandwich: They place the crystal layer 
on silicon or another solid substrate, 
like Swiss cheese on bread. Then they 
use an electron beam evaporator to 
coat the surface with a thin layer of 
metal oxide, like mustard squirted onto 
the cheese. Finally, they use a process 
called “fast atom beam milling” to fire 
atoms at the sandwich. 

‘The metal [coating] gets redistribut- 
ed,” says Douglas. It piles up on the 
crystal, creating what he calls a “metal- 
lized, molecular doily.” Using the doily 
as a kind of stencil, the atom beam 
then drills tiny holes—typically about 
ten billionths of a meter wide—in the 
exposed portions of the substrate. 

Douglas says the technique might 
be useful for creating “porous” silicon. 
To make this material, holes are bored in- 
to silicon, isolating tiny “wires,” or 
columns, that glow under ultraviolet light. 
No one knows why, but some scientists 
speculate that the thinness of the wires 
confines electrons to high energy levels, 
an effect called quantum confinement. 
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“Spike Field,” “Landscape of Thorns,” and “Menacing Earthworks” 


MOLECULAR DOILY 


A metal-coated protein crystal (pink) acts as a 
“doily” in this atomic force microscope image. An 
atom beam drills holes into a graphite substrate 
(green) wherever it is not covered by the doily. 


panels known as Team A and Team B, 
had already helped design the mes- 
sages that NASA sends into outer 
space as part of its Search for Ex- 
traterrestrial Intelligence program. 
Like extraterrestrials, the people of 
the future may not understand the 
languages used by contemporary cul- 
tures, the teams reasoned. Both teams 
agreed that the site should have a 
marker system composed of many 
types of messages. Some messages 
would be written, some would use pic- 
tographs and diagrams. Some would 
be above ground, others would be 
buried for later discovery. 


The current method for making “quan- 
tum wires” is an electrochemical etching 
process whereby holes form in a random 
pattern. But by using a molecular doily, 
Douglas and Clark might be able to create 
a uniform array of identical quantum 
wires. This array could then be compared 
with wires of another diameter, to deter- 
mine whether the luminescence of porous 
silicon is dependent on the size of the 
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wires. “It would be very exciting to find out 
the extent to which quantum confinement 
contributes to the luminescence,” says 
Douglas. If scientists can learn what 
makes the silicon glow, they may be able 
to build computers that store and transmit 
data as flashes of light—instead of elec- 
tricity, which travels slower. 


(left to right) are markers designed to keep people away from a nuclear-waste site. 
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In addition to the messages, both 
teams proposed warning people away 
from the site with an immense mark- 
er. Team A proposed seven design op- 
tions. Three use images of bodily 
wounding, with danger emanating 
from below: “Landscape of Thorns,” 
“Spike Field,” and “Spikes Bursting 
Through Grid.” A fourth design, “Men- 
acing Earthworks,” has lightning- 
shaped earthworks radiating from an 
open area above the disposal site. The 
remaining three designs signify 
shunned, unusable land: “Black Hole” 
is a hot slab of black rock; “Rubble 
Landscape” is an enormous bulldozed 
pile of stone; and “Forbidding Blocks” 
uses irregular cubes to outline narrow 
streets leading nowhere. 

“Our goal was to bypass cultural dif 
ferences, and to identify universa! 
fears and sensations of repulsion 
says Michael Brill, an architectu 
professor at the State University 
New York at Buffalo and the preside: 
of BOSTI—a nonprofit design-r - 
search organization. Brill, who has ¢. - 
voted years of study to sacred sit «, 
says it would be a mistake to markt e 
waste repository with vertical mor: '- 
ments like those that adorn ma y 
“honored” sites today. 

Brill and others on Team A rece 1- 
mended that the marker be made fr: 1 
materials that are durable but in. x 
pensive. The team also suggested t’ at 
any stones used should be irregula ly 
cut, to discourage recycling. 

Although Team B also proposed < 'e- 
ating massive earthworks, its m¢ -0- 
bers did not deem it necessary to «e- 
ate an unwelcoming feeling. They | 
proposed a ring of free-standing gran- | 
ite monoliths, constructed within a 30- 
foot-high earthen warning symbol 
—perhaps the radiation trefoil used 
today. Magnetic materials would be 
mixed into the earthworks, and a cen- 
tral granite structure would contain a 
map of the world’s nuclear waste sites | 
and other inscriptions. | 

But despite these grand plans, the 
marker project may be nothing more 
than a mathematical exercise. To con- 
vince federal regulators that the nu- 
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icture the ideal all-purpose construction machine. It is 
lightweight and easy to assemble, made of aluminum tub- 
ing and steel cable. It is able to perform a variety of tasks, 
depending on what kind of tool you attach to the end of its 


mechanical “arm.” The machine is precise, powerful, and most im- - 


portant, able to maneuver its arm in all directions. 

By turning an airplane cockpit simulator upside down, re- 
searchers at the National Institute of Standards and Technology 
(NIST) have built prototypes of such a machine. Their idea comes 
from a 25-year-old apparatus called a Stewart Platform, says 
James Albus, head of the robot systems division at NIST. 

The Stewart machine consists of a flat tri- 
angular platform, supported from below by 
six springs—two at each comer of the plat- 
form. The springs can move and twist the 
platform in all possible directions. To date, 
the platform has primarily been used in 
flight simulators. 

“One night in the early 1980s, | started 
thinking what else could be done with the 
Stewart Platform,” Albus says. At the time, 


STEEL CABLES 


he was trying to design advanced cranes for ALUMINUM TUBING 
the military. Normally, cranes can precisely 
move a load in only two directions —up and PLATFORM 


down. Could a Stewart Platform offer greater 
control? Perhaps, with a couple of changes. 
First, the Stewart Platform would have to be 
tured upside down, so that it would be sus- 
pended from above. Secorid, the springs 
would have to be replaced by steel cables 
(controlled by winches), which could move 
the platform over longer distances. 

Over the next:several years, Albus and 
coworkers tested this idea by building sev- 
eral prototypes—most recently a 20-foot- 
tall spiderlike behemoth. The prototypes 
worked as promised, allowing the re- 
searchers to maneuver heavy loads in all 
possible directions. No one had thought of 
this simple variation on the Stewart Plat- 
form before, Albus says. 

While building the prototypes, the re- 
searchers created an entirely new kind of 
mechanical arm. Until now, the mechanical 
arms used for everything from machine 
tools to excavators have been based on the 
human arm; that is, they consist of a series 
of moving parts connected by joints. To in- 
crease the range of motions the arm is ca- 
pable of, you must add more joints. But be- 
cause the joints are connected in a series, 
each additional joint makes the arm less 
precise. Thus, a machine arm with many 
joints—allowing movement in all direc- 
tions—isn’t very accurate. 

The NIST machine eliminates this prob- 
lem. Because the cables are connected to 
separate corners of the platform, you can 
maneuver the machine in all directions with 
no loss of accuracy. Furthermore, the NIST 
platform isn't just a crane. You can connect ; 
shovels, drills, or other tools to the platform. 
And operators can manipulate the machine 
by remote control with a computer track ball 
or joystick. 

Albus and his team foresee a multitude of 
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BY ROBERT LANGRETH 


possible uses for their machine, including underground excavation, 
hazardous-waste removal, space exploration, manufacturing, and 
even underwater mining. The researchers have already added 
tracks to their crane, and mounted a camera on top of it. With sci- 
entific instruments attached to the platform, it could serve as a 
planetary rover, collecting soil and atmosphere samples on Mars. 
Bringing this new technology to the terrestrial marketplace, how- 
ever, may prove difficult. Makers of construction equipment say they 
will buy the NIST machine—but only if the researchers build a fin- 
ished product. Without more government or private funding, Albus 
says, that won’t happen. Pg 
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With a long probe connected to its triangular platform, as shown above, this machine could prove 
invaluable for cleaning underground storage tanks. Arrows show how the cables can move. 


sade 
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clear-waste site could be protected 
from what some critics point to as a 
major risk factor, human intrusion, 
number crunchers at the DOE are cal- 
culating the odds that a marker could 
survive 10,000 years—more than 
twice as long as Stonehenge or the 
great pyramid of Cheops. 


depending on the type of fruit being 
treated, the researchers apply a sud- 
den high vacuum to remove the skin 
and cool the fruit. 

The researchers have tested The 
Blaster on oranges and peaches. 
“There is no juice loss, even with a del- 
icate peach,” Stevens claims. 

The device also works on shrimp, 
clams, and scallops—removing their 
shells and killing bacteria on the sur- 
face. The researchers are now testing 
The Blaster on garlic cloves and pota- 
toes. The process is patented, but has 
not yet been licensed to food proces- 
sors by the University of Florida. 


Food blaster 


A new device that removes orange . 
peels, shrimp shells, and the outer lay- 
er of other foods may enable food man- 
ufacturers to make cheaper, better- 
tasting products. Researchers at the 
University of Florida who invented the 
machine nicknamed it “The Blaster.” 
Agronomist Ferdinand le Grand and 
chemist Ned C. Stevens from the uni- 
versity’s Institute of Food and Agricul- 
tural Sciences in Gainesville initially 
developed The Blaster for oranges and 
other citrus fruits. Extracting juice 
from these fruits currently requires 
expensive equipment, and it involves a 
tradeoff between quantity and quality. 
“Pressing harder on the skin increases 
your juice yield, but it also increases 
the bitterness of the juice,” says 


Fishing for answers 


Ocean engineer Jules Jaffe recently 
launched a new type of remote sens- 
ing device, aiming it down into the 
ocean depths rather than up into the 
sky. His device is among the first de- 
signed to measure the distribution of 
zooplankton—tiny, drifting animals 
that form a critical link in the ocean’s 
food chain. 

Because government funding for 
oceanography is limited, measure- 
ments of zooplankton and small fish 
have typically come from trawling fine 
nets through the sea, says Jaffe, who 
works at the Scripps Institute of 
Oceanography in La Jolla, Calif. This 
approach doesn’t tell researchers any- 
thing about how a population is dis- 
tributed within a given area; further- 
more, fish flee the nets, skewing the 
counts. As a result, scientists have lit- 
tle hard information about how 
zooplankton might respond to global 
warming, pollution, or other environ- 
mental dangers. 

Jaffe’s underwater probe is the first 
to precisely measure the three-dimen- 
sional distribution of plankton, follow- 
ing them as they move. Trailed from a 
research vessel or buoy, a sonar in- 
strument emits a high-frequency sig- 
nal, which spreads out in a cone. 
Plankton as small as a half-inch long 
reflect the signal back to its source, 
and the results are displayed instan- 
taneously on a computer monitor in 
the ship. “It’s like an underwater 
satellite,” says Jaffe, who dubbed an 
early version of the system “F-TYV,” for 
Fish Television [“Science Newsfront,” 
Jan. 91]. 

The sonar instrument will enable 
oceanographers around the world to 
answer a number of questions: How 
big are colonies of zooplankton? How 
far do they drift? How are they affect- 
ed by storms? How would a population 
decline—or an increase—affect fish? 
Jaffe hopes his effort will spur in- 
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A device called The Blaster strips the skin from a 
peach without wasting a drop of juice. 


Le Grand and Stevens looked at ex- 
isting skin-removal methods that use 
high-pressure steam. “They damage 
the produce,” says Stevens. To prevent 
this, the researchers settled on a pro- 
cess that uses /ow-pressure steam 
(comparable to a home pressure-cook- 
er) to expand the layer of moisture be- 
tween the skin and the edible portion 
of a fruit. After a period ranging from 
a few seconds to a couple of minutes, 
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Coolant flows through the core of this “tube- 
within-a-tube” design for a superconducting wire. 


terest in the nascent field of sea sens- 
ing. “I see many, many opportunities 
in ocean sensing that are being 
missed.”—R. L. 


Tube within a tube 


A new design for superconducting 
wires may be stronger and easier to 
cool than competing designs. Scien- 
tists at Los Alamos National Labora- 
tory’s Superconductivity Technology 
Center who invented the new design 
call it a “tube within a tube.” 

Previous experiments at Los Alam- 
os used a “powder-in-a-tube” design. 
To make this type of wire, researchers 
pack superconducting powder into a 
silver tube: They then stretch and 
heat the tube until the powder bonds 
to form a filament. “We’ve taken the 
powder-in-a-tube design and turned it 
inside out,” says Dean Peterson, whio 
leads the Los Alamos research team 

The researchers first fill a silv-r 
tube with lead or another alloy that 
melts at low temperature. They «c- 
posit a layer of bismuth, thallium. >r 
another superconducting ceramic cc: 1- 
pound onto the outside of the si! er 
tube. Next, they slide a slightly la ‘er 
silver tube over the ceramic-coz « 
one. They then draw the nested ti: ves 
into wires as long as 15 feet, and ' at 
them to bond the materials into a in- 
gle structure. After the wire is foi. .ed 
into a desired shape, they melt ou :he 
lead, leaving a hollow inner core. 

“One advantage is that you can ‘low 
coolant down the middle of the tbe,” 
says Peterson. Cooled to —320°F with 
liquid nitrogen, wires made from bis- 

muth or a similar material can carry 
electric current with virtually no re 
sistance. 
Peterson says the ringed structure 

of the tube-within-a-tube desig 
makes it sturdier and less sensitive to 
magnetic field orientations than other 
designs. And to make a wire calTy 
more current, researchers could add 
on multiple layers—a tube within 4 
tube within a tube. 


Pluto’s picture 


Discovered more than 60 years ago, 
Pluto is the only planet in our solar 
system that has never been visited by 
spacecraft from Earth. And the tiny 
planet, about two-thirds the size of 
Earth’s moon, is too far away to be 
seen clearly through telescopes. But 
thanks to a lineup of Pluto and its 
moon that occurs only once every 124 
years, two teams of astronomers have 
been able to construct detailed maps of 
the remote planet. 

Between 1985 and 1990, Pluto’s 
moon, Charon, passed in front of the 
planet about once a week. Each time it 
did so, the brightness of the two ob- 
jects fluctuated slightly. Astronomers 
have now analyzed these fluctuations 
to determine which areas of Pluto re- 
flect the most light. 

Richard P. Binzel, associate profes- 
sor of planetary science 
at the Massachu- 
setts Institute of 
Technology, and 
graduate stu- 
dent Eliot F. 
Young used 
telescopes at 
the McDonald 
Observatory 
near Fort Da- 
vis, Texas, to 
gather the data. 
“We found that 
This is the mostde-  Pluto’s south pole 
tailed map of Pluto is the brightest 
to date. It showsa _— part of the planet,” 
bright cap of frost at. ~=says Binzel, “prob- 
the south pole. ably consisting of a 
nitrogen frost.” 

A team led by Marc Buie of Lowell 
Observatory in Flagstaff, Ariz., report- 
ed similar findings. The maps con- 
structed by both teams show a smaller 
area of brightness at Pluto’s north pole 
and a relatively dark band across the 
planet’s mid-southern latitudes. 

The maps indicate that Pluto may 
experience seasonal variations during 
its highly elliptical 248-year orbit. Plu- 
to reached its closest point to the sun 
in 1989 and is now inside Neptune's 
orbit. Astronomers speculate that as 
Pluto moves toward the sun, frozen 
gases vaporize to form a thin atmo- 
sphere containing methane and nitro- 
gen—detected within the last few 
years. “As Pluto recedes from the sun 
and cools down, a large fraction of this 
atmosphere condenses or freezes out 
onto the surface,” says Binzel. Because 
Pluto’s axis is tipped, the south pole 
falls into shadow, making that region 
a likely spot for the condensation to oc- 
cur.—Patricia Barnes-Svarney 


SOURCE: RICHARD P. BINZEL AND ELIOT F. YOUNG 
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THIS OLD SAFE didn’t fall on Jack Daniel, 


but it may as well have. 


One morning in 1905, the safe wouldn't 
cooperate with its owner (he thought he knew 
the combination well). Mr. Jack lost his temper 
and kicked it hard enough to break his 
big toe. Infection took a lot of people 
in those days, and a few years later, it 


took Jack Newton Daniel. Faithful to 


his ways, we've never altered the 
whiskey that bears his name. Nor, 
we'll admit, ever found reason to 
mess with that old safe. 
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Birth of a neutron star 


A pair of astrophysicists have created 
a sophisticated computer model that 
simulates the violent birth of a neu- 
tron star—an object so dense that a 
thimbleful would weigh a billion tons. 
A neutron star is formed when a mas- 
sive star explodes as a supernova, and 
its inner core collapses. 

Previous models of this process have 
been one-dimensional, depicting sta- 
ble, symmetrical spheres. But a new 
two-dimensional model created by 
Adam S. Burrows, head of the astro- 
physical theory program at the Uni- 
versity of Arizona, and Bruce Fryxell, 
now with the NASA Goddard Space 
Flight Center in Greenbelt, Md., 
shows instabilities that could help ac- 
count for the explosive processes that 
accompany a neutron star’s birth. 

The images Burrows creates on his 
computer screen simulate what hap- 
pens during the first 20 milliseconds of 
a neutron star’s life. In this phase, ma- 
terial is moving at the speed of sound 
or faster and the temperature can 
reach 70 billion degrees Kelvin. The 
images show roiling motions caused by 
a shock wave. 

“These things are unstable, like vio- 
lent weather,” says Burrows. “We 
want to be able to find out what the 
mechanism for a supernova is, what 
instabilities make it so explosive.” 

Instabilities may also play a role in 
forming the magnetic fields responsi- 
ble for pulsars, neutron stars that ro- 
tate up to 600 times a second. As they 
spin, they sweep a beam of radio 
waves across the heavens, like a light- 
house beacon. The beam is detected on 
Earth as a series of pulsating radio 
signals—thus the name pulsar. 


Space tour 


The crowd watches in quiet anticipa- 
tion as the launch director deliberately 
recites the countdown: “Hight, seven, 
six, main engine ignition, three, two, 
one. We have liftoff!” 

As the space shuttle clears the tower, 
the crowd bursts into applause, turn- 
ing their faces upward as the craft 
roars into the sky. 

Just another shuttle launch? Not re- 


These images, left to right, portray the birth of a neutron star at 5, 10, 15, and 20 milliseconds—as 


ally. These observers aren't at the John 
F. Kennedy Space Center in Florida. 
They’re a thousand miles away, at the 
newly opened Space Center Houston, 
the official visitors’ center of NASAs 
Johnson Space Center. 

Part theme park, part museum, the 
$70 million, 183,000-square-foot center 
gives visitors a behind-the-scenes 
glimpse of the U.S. space program. The 
giant screen in the center’s huge ceD- 
tral plaza shows shuttle launches and 
landings. At the nearby Mission Status 
Center, visitors can eavesdrop on con- 
versations between astronauts an 
Mission Control. A trained briefing of- 
ficer is on hand to explain real-time 
and taped footage of astronauts In 
training, the shuttle being readied for 
launch, and other activities at NASA 
facilities around the country. 

Other attractions at the center, 
which was designed by Walt Disney 
Imagineering, include The Feel of 
Space, where computer simulations al- 
low visitors to land the shuttle or 
launch a satellite. Elsewhere, they can 
try a space suit on for size and learn 
how astronauts perform everyday ac- 
tivities such as eating, sleeping, and 
showering while in space. 

The Starship Gallery shows a fea- 
ture film recounting great moments in 
space exploration. It also contains one 
of the world’s largest collections of 
space artifacts. Original hardware on 
exhibit includes the MA-9 “Faith” Mer- 
cury capsule, the Apollo 17 Command 
Module, and the only existing complete 
Skylab trainer. 

Leaving from the visitor center, a 
tram tour takes guests to Mission Con- 
trol, the Weightless Environment 
Training Facility, and other simulation 
areas at the Johnson Space Center. 

Space Center Houston is 21 miles 
southeast of Houston. Admission is 
$8.75 for adults and $5.25 for children 
under 12.—Richard ‘A. Marini 


Reef repair 


With the world’s coral reefs in alarm- 
ingly bad health, scientists are experi- 
menting with methods to restore the 
undersea formations comprised of tiny, 
tentacled animals. 

Thousands of the world’s 230,000 


material collapses inward at supersonic speeds. The hottest regions are red; the coolest, blue. 
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THE GM CARD" 
EVERY TIME YOU Use 
IT. GM WILL CREDIT 
“ OF YOUR PURCHASp 
TOWARD ANY NEW 
GM CAR OR TRUCK 


Now you can turn buying 
power into horsepower. Plastic 
into steel. With the new Gy 
MasterCard® 

Every time you use it, Gy 
will credit 5% of your pup. 
chase toward buying or leasing 
any new Chevrolet, Pontiac 
Oldsmobile, Buick, Cadillac ¢ 
GMC Truck. 

5% toward a new Gj 
vehicle every time you make ; 
purchase, take a vacation or g 
out to dinner. All credited to, 
special GM rebate accoun 
we'll open in your ‘name. | 
could mean saving hundred 
even thousands of dollars 
over and above any ether dis 
counts or rebates. 

You get all 


You'll get the f 
rebate of 5% on ng 
already spent. Th@ 


THE NEW FUBANCE 


Bl ICK MS CADILLA' a 
Offer is redeemable as discount opxnew GM 
to $500 annually, or maximum ok 
be combined with other GM offers:Subject 10 OM 
Program Rules. Cash advance finance chad 
balance transfers 
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SMITHSONIAN TROPICAL RESEARCH INSTITUTE 


See 10 Wee Ss, 
A volunteer diver tra 
coral onto the framework of a dead reef. 
square miles of coral reefs are dead or 
dying. Marine biologist Héctor 
Guzman points to the ocean-warming 
phenomenon called El Nifio, the 
dumping of heavy metals, souvenir 
hunting, and sedimentation as the 
primary coral-killers. 

With colleagues at the Smithsonian 
Tropical Research Institute in Pana- 
ma, Guzman has developed several 
meticulous reef revival techniques. He 
pounds slender stakes wired with fin- 
ger-size fragments of live coral into 
dead reefs. A less painstaking proce- 
dure is called “replenishment”: 
Guzman scatters bushels of coral 
pieces on top of dead reefs, like a 
farmer sowing seeds. 

Guzman has pounded and strewn 
tens of thousands of fragments of the 
native coral Pocillopora on 49,000 
square yards of reef off the Pacific 
coasts of Colombia, Panama, and 
Costa Rica. He recently revisited a 
site near Costa Rica’s Cajio Island 
and found that coral transplanted 
18 months earlier had bloomed in- 
to colonies large enough for likely 
survival. 

In the Dry Tortugas Islands off the 
southern tip of Florida, Walter Jaap is 
trying to repair a reef damaged by a 
700-foot Yugoslavian freighter that 
ran aground. A coral-reef ecologist 
with the Florida Department of Natu- 
ral Resources, Jaap uses a crowbar to 
chisel away an outcropping of a nearby 
reef, then glues this coral chunk onto 
the dead reef with hydraulic cement. 
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nsplants a fragment of healthy 


The cut-and-pasted coral has 
survived for nearly two years. 
Jaap says that reef repair 18 4 
young, labor-intensive technolo- 
gy with benefits that are diffi- 
cult to measure. “To replenish, 
you must take seed stock from 
live reefs,” he says. “It’s like tak- 
ing coral from Peter to pay 
Paul.”—Diane Jukofsky 


Seismic phone calls 


Thanks to new technology and 
old transoceanic cables, more 
seismic monitors may soon be 
covering Earth’s ocean floors. A 
global network of underwater 
seismic stations could help sci- 
entists understand Earth’s in- 
ternal dynamics, detect subma- 
rine volcanic. eruptions and 
other seismic activity, and de- 
velop a better warning system 
for destructive tsunami. 

In one project, scientists plan 
to attach seismic instruments 
to several telecommunication 
cables that crisscross the 
world’s oceans. Phone companies re- 
tired the coaxial cables when they in- 
stalled higher-capacity fiber optic ca- 
bles. “The telephone lines, many that 
date from the 1960s, still have 
decades of life left,” says Rhett Butler, 
program manager for the Global Seis- 
mographic Network at Incorporated 
Research Institutions for Seismology 
in Arlington, Va. “So far, we have ob- 
tained and tested the cable from 
Guam to Tokyo, and will eventually be 
attaching instruments to monitor 
seismic activity.” 

The biggest problem with the cables 
is that they do not reach into remote 
ocean regions. But a project called the 
Ocean Seismographic Network may 
help scientists gather data in areas 
where cables are not present. In this 
network, seismic instruments will be 


buried beneath the ocean’s floor. Sci-. 


entists hope to obtain stronger seis- 
mic signals in the basement rock than 
on the ocean floor, allowing each in- 
strument to cover a wider area. 

The Joint Oceanographic Institu- 
tions for Deep Earth Sampling recent- 
ly sent its research vessel, JOIDES 
Resolution, to drill an 886-foot-deep 
hole in the Pacific Ocean floor about 
100 miles off the coast of Hawaii. A 
seismometer will soon be lowered into 
the hole to test the feasibility of ob- 
taining seismic signals. If the experi- 
ment is successful, additional holes 
will be drilled in remote places such 
as the northern and southern Pacific 
Ocean.—P. B. S. 


. Mitchell promises. So far, his team has 


Appetizers for astronauts 


Grow cowpeas, genetically altereg 
rice, and brassica (a fast-growing 
cousin of canola) in an enclosed, care. 
fully monitored hydroponic vat. Har. 
vest all the edible parts, and blend 
them together in a variety of combina. 
tions. What do you get? Nutritious yet 
tasty meals for hungry astronauts on 
Mars. This, at least, is the long-term 
goal of a new $5 million research 
program at Purdue University in In. 
diana. } 

Astronauts living in proposed moon 
and Mars colonies won't be able to 
bring all their food with them, so Pur. 
due scientists are devising crops that 
planetary pioneers can grow on loca- 
tion. The three foods being studied 
“provide the absolute minimum that 
would allow you to have a balanced di- 
et,” explains Cary Mitchell, a plant 
physiologist and head of the NASA- 
funded research at Purdue. Rice and 
cowpeas contain proteins and carbohy- 
drates; brassica’s seed contains oil. 

Thankfully, future astronauts “won't 
be eating bowls of rice and peas, but 
pasta, and tofu, and tasty desserts,’ 


already made pasta from cowpea paste 
held together with durum wheat and 
is converting brassica celluloss into 


sugar to make sweets. A little ther 
in the future, they hope to tra::s‘orm 
brassica greens—which no. :2ally 
taste like grass—into edible lads | 
and other vegetable dishes. 

But won't even the most : ative 
cowpea casserole seem rather |] af. | 
ter a few months in space? chell 

room 


doesn’t think so: “There’s a lot 


ototype growth chamber, Cary Mi: ell ses | 


Ina 
plants that could be harvested by asissnauts. 


for novelty here. If we start working 
now, by 2020—about the time of the 
Mars mission—we'll have gourmel 
dishes.” 

Gastronomic aspirations aside, the 
Purdue research could have seve! 
terrestrial spinoffs. In particular, a0” 
tritionally complete rice plant Mitchel 
is developing could help combi 
famine.—R. L. ° 
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The premier flight of the space shuttle Endeavour, 
NASA's most See mission ever. 


hen the space shuttle Endeavour climbed into the beckoning sky, it carried aloft the ultimate in state- 
of-the-art technology — including a specially-designed Rayovac battery, 
Our advanced engineering made us a natural choice for the mission. That same ___ 

high technology is yours in all Rayovac batteries. It's there every time you turn on your c 


personal stereo or your kids send a remote control fire truck f 
careening across the carpet on an emergency call. a / we) RA JOWAC| =. ae | 
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Starting this fall, Maxell audiotapes 
will appear in packaging designed to reyo. 
lutionize audiotape selection. While yoy 
probably know that the different bias levels 
in today’s audiotapes are meant for different 
recording requirements, you may not be 
sure which one to choose for each taping 
need. To simplify the selection, we created 
a coding system as easy as 1-2-3. 

@ Tape with a blue dot denotes the first 
category of bias level: “Normal” It’s great 
for general taping purposes. Like music off 
portable audio equipment or clear FM 
broadcasts. Even a spoken lecture. , 
WH A red square stands for the second and 
most popular category of our tapes: “High” 
bias. It includes XLII and XLII-S, whic has 
Black Magnetite, and is the perfect « oice 
for capturing the high energy music« Ds. 
A The purple triangle symboliz: the 
third and final category of bias level: _[etal’ 
It’s excellent for recording power! __full- 
spectrum digital source music, live ¢ stu- 
dio. Before buying one make sure yo: tape 
deck has a ““Metal/Type IV” setting 

When you make audiotapes w. h the 
sound clarity of Maxell, there’s no s«nse it 


covering them with packaging that’s uncleat 


maxell. 


TAKE YOUR MUSIC 
TO THE MAX. 
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Multi-screen 3-D TV 


Robert and John Bass, a 
father-and-son team, 
have created a three-di- 
mensional television 
system that doesn’t re- 
quire those awkward 
plastic glasses [“3-D 
TV,” June ’88]. 

While past 3-D TVs 
simulated depth by po- 
sitioning two images 
_side by side, the Bass 
Direct View 3D-TV cre- 
ates true depth by us- 
ing one or more liquid- 
crystal-display (LCD) 
screens in front of a 
main screen. The rear 
screen displays only 
background images, 
while the front see- 
through LCD screens 
display only foreground 
images. 

A 3-D film trans- 
ferred to video must 
have two tracks—one 
for the foreground, one 
for the background. For 
increased depth, additional tracks can 
be added to the tape, combined with an 
equal number of LCD screens. The on- 
ly drawback is that current LCD tech- 
nology is limited to small screen sizes. 
Although these panels are still costly, 
major efforts are under way by manu- 
facturers to boost LCD sizes and trim 
prices (see page 28). 

The Bass Group in Fort Lauderdale, 
Fla., has a prototype 3-D TV that took 
five years and $10,000 to create. But 
the group says that by the time the TV 
is in stores it will cost the same as a 
conventional set. 

The invention is compatible with all 
foreign and domestic television formats 
including HDTV (high-definition tele- 
vision), and it can receive the usual 
two-dimensional images as well, so 
current broadcasts can be viewed on 
the same set. 

The system, however, is not limited 
to televisions. The technology can also 
be applied to computer monitors. In a 
Windows environment, for example, 
background windows would be visible 
through foreground windows—a spe- 
cial advantage on smaller monitors. 

The screens could also be used for in- 
teractive displays or to add depth to X- 


Two computer-generated graphics, one for the foreground, one for the background, are 
displayed on a liquid-crystal-display panel and a video monitor to create a 3-D image. 


rays. In educational settings, students 
could view the human eye “one layer at 
a time,” says John Bass, coinventor of 
the technology. “Even hand-held dis- 
play units aren’t out of the question,” 
he adds.—Marcelle M. Soviero 


PCs that sleep 


The EPA has launched a program to 
promote energy-efficient personal com- 
puters and reduce the air pollution as- 
sociated with generating electricity for 
their use. The new Energy Star Com- 
puters Program aims to cut in half the 
amount of electricity used by desktop 
PCs by designing systems that auto- 
matically slip into a “sleep,” or low- 
power, mode when left idle for more 
than a few minutes. 

Many of the world’s largest computer 
manufacturers—including IBM, Apple 
Computer, Compaq Computer Corp., 
NCR Corp., Zenith Data Systems, 
Hewlett-Packard Co., and Digital 
Equipment Corp.—have signed part- 
nership agreements with the EPA 
pledging to deliver computers and 
monitors capable of entering a low- 
power state of 30 watts or less when in- 
active. Normally, an idle PC or monitor 


draws about 75 watts of 
electricity. Equipment 
meeting the EPA stan- 
dard is expected to be 
available beginning 
sometime next year, 
and will bear an Energy 
Star logo. 

Many computer 
makers already use a 
similar sleep-mode fea- 
ture in their portable 
PCs to prolong the life 
of rechargeable batter- 
ies. A low-power state 
in desktop models 
should have a much 
bigger impact on elec- 
tricity use. According 
to the EPA, research 
indicates that most 
PCs are idle for the 
“vast majority” of time 
they are turned on, and 
30 to 40 percent of all 
PCs in the United 
States are left running 
at night and on week- 
ends. Cutting the elec- 
trical consumption of 
PCs by half, says the 
EPA, could eventually save con- 
sumers and businesses $1 billion a 
year, or enough to power Vermont and 
New Hampshire for a year. 

More central to the EPA’s mission, 
improved PC efficiency could prevent 
carbon dioxide emissions of up to 20 
million tons per year—the equivalent 
of about five million cars—by reducing 
the demand for electricity. It could also 
avert as much as 140,000 tons of sulfur 
dioxide and 75,000 tons of nitrogen ox- 
ides—pollutants responsible for acid 
rain.—Christopher O’Malley 


Recordable laser discs 


Home laser-disc recording may be on 
the way. Pioneer and Hitachi both an- 
nounced technological breakthroughs 
that may lead to consumer laser-disc 
recorders and write-once blank discs. 
While both schemes follow the current 
laser-disc analog FM video-signal 
recording format, the technologies are 
radically different. 

Pioneer’s recordable disc has an or- 
ganic-dye recording layer sandwiched 
between a polycarbonate substrate and 
a reflective layer. When recording, a 
ten-milliwatt laser shining through the 
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“1 BUILT IT MYSELF” 


BY BILL HOWARD 


ob Fowkes began building Heathkits when he was in junior 
high school during the mid-1950s. Over the years, he built 
Heath Co. test equipment, analog computers, high-fidelity 
components, and TV sets. “There was the allure of consider- 


able savings, the pride of accomplishment, the self-serviceability hasan Oe ee 
when you built a Heathkit,” recalls Fowkes, now the director of com- |e hee = Dyial 
puter technology for the Yonkers, N.Y., public school system. “Many : Cf = 2 = Digital Weather Cemiy 


of the pre-1980s kits had Specs as good or better than manufactured 
products.” 


But Fowkes hasn't built a kit in recent years. In most ways, Fowkes 


is a typical Heathkit fa- 
natic. Or ex-fanat- 


Two of the most popular Heathkits 


(no longer sold) were a digital ic. He’s well 
weather computer (right), and into mid- 
Hero 1, which had limited 


speech functions 
(below). = ; ' 
dle-age, he’s male, and his interests—and in Fowkes case, his pro- 
fession—have turned to computers. He hasn't built a kit in years. " 
wasn’t practical to build a Heathkit TV when sets from Sony and oth. | 
ers were cheaper and just as good, or better,” he says. | 
Faced with a world of Bob Fowkeses and a decade of declining | 
sales, Heath decided earlier this year to leave the kit business and 
_—_- concentrate on its burgeoning line of home-security and home-au-. 
tomation products (sold by mail order as_well as in stores under the 
Reflex name), plus a smaller electronics-education business. As with | 
kit-building, there’s still a strong do-it-yourself component to home au- | 
tomation and security, plus the opportunity to save money. But unlike | 
kit-building, home automation can be taken on as an incremeiial pro- 
ject: A mini-TV camera watching the front door this weekend rnotion- | 
sensing hall-light switches next weekend. 
Heath held on longer than many of the other kit companie = ‘ke Dy. | 
naco, Allied Radio, EICO. Ultimately, all were undone by th: -opear- 
ance of integrated circuits that took the sense of accomplish =nt and 
the savings (as much as 30 percent) out of kit-building, ary what 
~ Heath saw as an “instant-gratification” generation that wou! _ sit stil 
for the 10 to 100 hours of evenings and weekends needet! _ssem- 
ble working kits. “One of the problems with Heathkit was th. ar cus- 
tomer profile got one year older each year,” says Bill Jo! —_>n, the 
long-time president of Heath. 
The ranks of Heathkit builders were sprinkled with the {= us and 
the rich. Former Arizona Sen. Barry Goldwater built mo: in 100 
., 4: Heathkits, sometimes flying to Heath headquarters in Ber arbor, 
as : Mich., to personally handle the delivery of his next kit. \’ Apollo 
* 11 astronauts Buzz Aldrin, Neil Armstrong, and Michae lins 1e 
tumed from their 1969 moon-landing and were seque. _=d ina 
~ sealed chamber for “decontamination,” they passed tne _s build 
. ing identical AR-15 receivers. Mostly, the kit builders we’ _ ist folks 
. Who also tuned their own cars, took and developed th — wn pic 
; tures, and monitored their own ham radio rigs. They eri: 2d being 
‘able to say, “I built it myself.” 
~ + Bamstormer Ed Heath formed the company in 1926!» kitair 
Beet ~_., planes. Its first electronic kit product was a five-inch o< «illoscope 
5 eon _~ + that cost $39.95 in 1947. Some of Heath's most popui:. products 
._ ‘et{--~) according to Johnson, who joined Heath in 1958, were the V-7A 


raat 


Oe ew Sa ee EA ik: 


The product that brought Heath the most fame was Hero 1,4 
knee-high $1,500 rolling robot ($2,500 assembled in the early 19805 
with motion, sound and light detectors, a mechanical gripper arm. 
the ability to speak simple phrases. , 
‘After we made the decision that this was no longer a viable bus 
Ness, some of our customers called and said, ‘How could you 
this?'* Johnson recalls. “We'd ask them, ‘When was the last time y° 
built one?’ and they'd say ‘oh, seven or eight years ago.” 
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i plan your finances. You'll 


Here’s How To 


Organize Your Finances 
And Have Time To Relax! 


Balance. Gives you 
current balance after every 


transaction Pay) to Uhe 


Order of 


Payee. Remembers every 
check you've ever written. 
Never enter a payee twice. 


Address: 
Address. Prints it on your 
check and remembers it. 


Category. Assigns your 
transaction to one or more 
budget categories. 


Meno: 


NeW Andrew Tobias’ 
Managing Your 
Money?” Version 9.0 
= takes care of vt a 

> thing. With it, you'll pay 
bills, balance your 
checkbook, track your 
investments, keep all 
your records, phone 
numbers and. calendar, 
print reports, and more. 


Gain New Confidence 

Managing Your Money eps ies analyze and 
eel better knowing 

you've taken care of your responsibilities and 

can meet your commitments. 


Well Within Your Grasp 

Managing Your Money takes minutes to install, 
learn and use. You'll enjoy almost instant 
control over ie finances. If it has more than 
you need right away, the tools are there when 
you're ready. 


Here’s A Quick Tour 

8 Organize and track all your expenses by 
Category and Subcategory. See where your 
hard-earned money is going. 


& Print out your checks automatically. 
Reminds you of your recurring payments 
(mortgage, car loan, insurance bills, etc.). 


§ Import data from Quicken for more 
complete analysis and download financial 
data from PRODIGY’s® BillPay USA™ and 
PCFN™ with the separate Import Capability 
rk disk. Check box on order form to get 
it free. 


§ Figure your net worth anytime. 
& Maintain an up-to-date portfolio valuation. 


8 Print out reports: check register, net worth 
statement, portfolio status, and more. 


| 8 Set up monthly budgets for up to five years. 


Compare your expenses against budget. 


& Estimate your tax bill anytime. Form 1040, 
Schedule C, and six more. 


| 8 Analyze insurance, children’s education and 


retirement needs, loan amortization, 
mortgage refinancing decisions, lots more. 


1245 Main Street | 


|July Phone Bill 


« 
b 


Fairf i¢ld CT: 66436 


& Run your small business. Maintain complete 
payables and receivables, profit and loss 
statements, cash forecasting, and balance 
sheets. Print invoices. 


§ Update portfolio prices directly from 
CompuServe® and Dow Jones. 


Try Managing Your Money FREE 
Just pay $8.50 for shipping billed to your 
credit card (non-refundable), and we'll send 
you Managing Your Money to try for 30 days. 
If you’re not more organized, with more time 
to relax, return the “No Thank You” card 
enclosed with the 
package. We won't 
charge you anything 
more. Don’t even 
return the software. 
But, if you're 
pleased, do 
nothing. Thirty-five 
days after we ship, we'll bill your 
credit oar the balance of $49, 95, and also 
send you a Free Software Bonus: Home 
Lawyer® (a $49.95 value). 
Take this opportunity to get organized and 
relax. You've got nothing to lose. But you 
must respond to this unique offer by 
January 31, 1993 
To Order Call: 


1-800-284-1546 ext. 315 


(24 hours a day) 
Or Fax To: 1-800-944-6322 
(24 hours a day) 
Or Mail Your Order Form To: 


MECA Software, Inc. 
Box 912, Fairfield CT 06430-0912 


Free Software Bonus 

We'll send you a copy of Hyatt Legal 
Services’ Home Lawyer® (a $49.95 value) 
absolutely free when we receive full 
payment for Managing Your Money. 


It gives you living will, last will and 
testament, residential lease, power of 
attorney, bill of sale, request for credit 
report, and much more. (Macintosh users 
get MacUSA™ a $69.95 value.) 


Date. Automatic. You never 
have to re-enter it. 


Check Number. 
Remembers last check 
number and inserts the 
next one. 


Memo. Enter a brief 
description or a memo 
of any length. 


By. Pay bills by check or 
electronically via CheckFree? 


All rights reserved. System Requirements: DOS — IBM PC, XT, 
AT, PS/1, PS/2, or IBM compatible. rao Gs later, 512K 
RAM. Hard disk. Macintosh — oS em 6.0.2 or later. System 7 


yt: atible. Mac Plus or later. 2! 
does not perform all of 


B of memory recommended. 
of free hard disk space for installation. Macintosh version 
ie functions in DOS version. 


LJ Yes! send me Andrew Tobias’ 
Managing Your Money and charge my credit 
card $8.50 for shipping (not refundable). If 
not happy, I'll return the included “No Thanks” 
card and that will be it. Otherwise, in 35 days, 
youl bill my credit card the balance of $49.95 
and send Home Lawyer, a $49.95 value. 
(Credit cards only for Free Trial Option.) 
Media (If no box checked, we'll ship 5%” DOS) 
QO DOS 5%” (MIMT5) ©) DOS 34” (MIMT3} 
CL) Mac (MMMT) 
Early Decision Option! My check is 
enclosed or charge hay credit card the full 
$49.95. Send me everything now, including 
Home Lawyer (MECA pays shipping). If I’m 
not completely happy, I'll return Managing 
Your Money and Home Lawyer within 
30 days for a full refund. 
Media (If no box checked, we'll ship 5%” DOS) 


CDOS 5%” (MIH85) CJ) DOS 3%” (MIH83) 
(1 Mac (MMO4) 

Please iickide the separate, free Import 

Capability utility disk. 

Payment Method: (CA, CT, FL, TX 

residents add sales tax) 

[] Check or Money Order Payable to 

MECA Software, Inc. (Early Decision 

Option Only — Save Shipping Cost) 

Please charge my: 

LJ VISA © MasterCard 


Card #: 


CX Am. Express 


Exp. Date: 


Signature: 


Daytime Phone: ( ) 


Name: 
Address: 
City: ST: Zip: 
Mail to: MECA® Software, Inc. Dept. 315 
Box 912, Fairfield, CT 06430-0912 
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substrate melts pits into the recording 
layer. During playback, the same laser 
1S powered at 0.5 milliwatts, and the 
differing reflections from the pits and 
the base reflective layer are read by an 
optical pickup. 

This is similar to the technology 
used for recordable CDs but instead re- 
lies on a new, highly sensitive organic 
dye. Pioneer says the dye used on 
recordable CDs gets physically distort- 
ed during recording. While these dis- 
tortions do not affect digital audio sig- 
nals, they result in jitter when used 
with the analog laser-disc format. 
What’s more, a much stronger laser 
would be needed since the linear veloci- 
ty of laser-disc tracks is from 10 to 20 
times faster than CD tracks. 

_The dye could be applied to grooved 
discs in a low-cost spin-coating process. 
Pioneer researchers say they aren’t 
sure yet if they can make the recorded 
discs playable on current laser-disc 
players, although that is a develop- 


"Nice par!” This digitally recorded 
sports commentary is seldom 
heard while playing Golf for Win- 
dows—even at the intermediate 
amateur level. That's because the 
simulation of Torrey Pines golf 
course in La Jolla, Calif., is a very 
challenging computer game. 
Microsoft’s Golf seems most 
photo-realistic at 800-by-600 res- 
olution, with 256 colors, although 
it operates at fewer picture ele- 
ments and colors. Accuracy of 
club “swings” is controlled by 
pressing a mouse button. There’s 
help from charts and interactive 
diagrams for selecting clubs, or 
adjusting stances, swing planes, 
and other details. While sounds 
such as random bird chirps or golf balls 
clunking into holes are realistic on PC 
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Microsoft Goll - Torrey Pines-South Course 
Options Window Help 


Game Player Action 


Mere 


A series of views can be sized and reposi- 
tioned on-screen in Golf for Windows. 
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ARMCHAIR GOLF AND ASTRONOMY 


Constellation boundaries, and objects of interest such as 
Jupiter, are options in The Sky program. 


‘lenge of Golf (for MS-DOS). Other golf 


ment goal. Hardware might appear 1D 
stores about two to five years from now. 

Instead of creating pits, Hitachi's 
recording scheme raises bumps. The 
recording medium is in two layers. One 
is a transparent antimony-selenium 
compound; the other is bismuth, which 
is reflective. When recording, a strong 
laser fuses the bismuth and antimony- 
selenium layers into a new bismuth- 
antimony-selenium compound, which 
is also reflective. This, in effect, raises 
reflective bumps above the base reflec- 
tive layer. 

Discs recorded using Hitachi’s 
scheme will not work on current laser- 
disc players for two reasons. The opti- 
cal pickup must read the reflections 
from bumps rather than pits, and the 
discs are only one-third as reflective as 
current laser discs. But Hitachi’s 
demonstration recorder/player can 
playback existing laser discs, automati- 
cally adjusting for the type of disc 
played. 


speakers, Microsoft recommends using an 
add-on audio board. The $65 game adds 
Windows graphical-interface features to 
Access Software’s existing Links the Chal- 


courses from Access can be patched into 
the program. 

Another intriguing MS-DOS program 
adapted and expanded for Windows is The 
Sky from Software Bisque in Golden, Colo.. 
This planetarium-style astronomy software, 
set up for any location, displays constella- 
tions and celestial objects. Three levels, for 
$99, $129, and $199, display 10,000, 
45,000, or 272,000 objects. Three to 12 
megabytes of hard disk space are required. 
Spectacular views are possible by selecting 
a projection that displays the entire celestial 
sphere viewed from outside. You can then 
draw boxes around areas and zoom in on 
them. The Sky, with optional hardware, can 
also be linked to telescopes and help pin- 
point objects. 


Hitachi will release a commercial 
use recorder/player next spring. pe. 
cause the company isn’t sure th, 
consumer demand, it has no plans 
home version.—Dennis Normile 


€re’s 
for a 


Bigger LCD panels 


Active-matrix liquid-crystal displays 
(LCDs) are becoming the dominant 
flat-panel display technology of the 
1990s. This technology employs a thin. 
film transistor for each picture él. 
ment, resulting in brighter, better-con. 
trast images. Panel manufacturers are 
boosting yields, improving brightnegg 
and resolution, extending the color 
range, and cutting prices. 

The newest maker of LCD panels jg 
Display Technologies, a joint venture 
of IBM and Toshiba Corp. The two 
companies invested a total of $254 mil- 
lion building an LCD manufacturin, 
plant in Himeji, a town about 50 miles 
west of Osaka, Japan. 

A recent visit to the site discloseq 
some of the enormous technical prob. 
lems involved in assembling large 
LCDs. Workers build 10.4-inch active. 
matrix color LCDs used for notebook 
computers by the parent companies, 
But starting such a complex manufac. 
turing process from scratch last Octo- 
ber resulted in a 92 percent initial re. 
jection rate. Norio Okumura, senior 
executive vice president, says it took 
six months to boost yields to <0 per- 
cent. After another two to thre 


years 

of effort, they hope to achiev. an 80 
percent yield. | 
Improving the yield is a n ter of 


performing 110 manufacturi: _ steps 


almost perfectly the first t >. Al- 
though some companies are aking 
laser repair systems that ca _orreet 
some defects in integrated-ci _‘t fab- 
rication, LCD makers have been 
happy with them, “Basically, — don't 
have a repair process,” ( .mura 
says. 

Many of the processes are ‘  1¢-con- 
suming as well as intricate. _jecting 
the liquid crystals, for examy: , takes 
two hours. In the seal betwee: he two 
sheets is an injection port les. han an 
inch wide. The panel is drop, d intoa 
bath of liquid crystals in a vacuum 
chamber. Liquid crystals flow into the 


panel as the air is evacuated from the 
chamber. 

Director of Engineering Hidenor! 
Akiyoshi says that many of the pro 
cesses are not scientifically under- 
stood, so fine-tuning them is a labor 
ous trial-and-error process. 

A second major cause of low yields 
contamination. Both the staff and ™* 
terials carry dust into the clean room 


“Out-powers 
Ford and Chevy 
hands down? 


Comparing this Dodge Dakota V-8 to other pickups is easy. 


There’s simply no comparison. 
Compacts like Ranger and S-10 just can’t measure up. 


DODGE DAKOTA 5.2LV-8 


LOADED 9.52 seconds 
ee 19.4 1 seconds 


Dodge Dakota 4x2 Club Cab out-paces full-size regular cab pickups 0-60, 
with 1,150 Ibs payload and with 6,040 lbs combined payload and trailer weight.! 
They don’t have this Dakota’s available payload. Its power. 
Certainly not the quickness off the line. And we can prove it. 
In a whole series of SCORE certified _ 
tests, a mid-size Dakota, 
equipped with a 5.2L 


4x2 Ch ib oe 
ola lu 
6 trans, & ma 


— Certified by SCORE International, January 1992 


Magnum V-8, flat out-ran the most powerful compacts Ford or 
Chevy have to offer. Out-accelerating them with loads and 
without. Even when loaded up with a trailer, too.' 

With that 230 hp power plant pulling for it, Dakota over- 
powers full-size Ford and Chevy half-tons, as well. Out- 
running them, empty and loaded. And delivering more 
horsepower and more available towing than a standard F150 
or C1500 pickup. 

All in all, it’s one very powerful story. Just one more 
example of how our Magnum engines make Dodge the most 
powerful line of trucks anywhere? 


Fall 1-800-4-A-DODGE 
for a free product brochure. 


Dodge Dakota LE Club Cab 
5.2L Magnum \V-8 


empty, w/960 lbs payload & w/5,850 
ala. Overall total combined m de 
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—despite donning gowns that cover 
the body more completely than surgi- 
cal clothing. Dust is also generated 
within the clean rooms by the machin- 
ery and some of manufacturing steps. 
Meanwhile, other makers are also 
advancing in this fiercely competitive 
field. Ten-inch displays are available 
from at least five different makers, 
and Sharp Corp. has developed a 16- 
inch, wide-aspect-ratio, active-matrix 
color LCD intended for use in multi- 
media applications. NEC Corp. and 
Hitachi Ltd. are both reported to have 
yields of better than 50 percent. 


Steve Myers, 
stock analyst wit 
Securities Ltd. in Tokyo, says that 
nearly all manufacturer 
ing yields much more qui 
been anticipated just 
Notebook computers W 
plays may soon be vie 
average user. Myers tor 
to 30-inch LCD screens for color TVS 
reaching the market by 1995. 


a high-technology 
h Jardine Fleming 


g are improv- 
ickly than had 
a few years ag0- 
3 with color dis- 
n reach of the 
esees 25-inch 


—D. N. 


Brainy games 


Human actions and reactions are hard 
to reproduce on computers because peo- 


. 1a- 
| WANT AGTION, AND | WANT IT NOW! ple are constantly learning by associ 


4 


hy, tion. In limited ways, though, computers 


can “le ; 
to emulate the neurons and synapses 0 


arn” if they're electronically wired 


: } the human brain—or they use software 


— that simulates neural pin [“Brain- 
on — Style Computers,” Feb. ’89]. 

a g Buena Vista Software in Burbank, 
Zz 


“ ~—— Calif, and IBM in Yorktown Heights, 


| CBACKOER so 9) BER ATE. o/h SVHRATIIZE: N.Y., have added a “per 
game applications with neural-net- 


work-based software. Buena Vista’s 
large program, requiring six high-den- 
sity disks, is the first consumer neural- 
network game on the market. Named 


A screen menu for Dog Eat Dog helps set up neu- 
ral-network simulations within the software. The 
game imitates office politics interactions. 


sonal touch” to 


IN A CHANGING WORLD, 


ONE THING REMAINS ROCK SOLID. 


Dog Eat Dog, this is an office-politics 

ame that lets you practice strategies 
for getting to the top. IBM has createq 
TD-gammon, the first self-taught ex. 
pert backgammon computer. 

The challenge for Buena Vista soft. 
ware developers: creating some 24 
characters that interact and behave 
like real people in the corporate world, 
Programmers created a set of behay. 
joral and conversation samples for each 
character to guide the computer in ap. 
propriate reactions. For players, the 
key is making the proper alliances at 


from every conversation and action and 
acts on that information later. | 
TD-gammon also “learned” back- 
ammon at IBM by repetition: It | 
played 300,000 games against itself. To 
start, TD-gammon was given the | 
game’s objective and the rules. The ex. 
erimental software calculated the 
probability of how each move would | 
help it win. Based on the success of | 
each strategy, the computer corrected | 
the neural network’s associations. Now 
the program can play competitively 
with world-class human champions. 
Neural networks provide a space- 
saving solution to creating lifelike role. 


When it comes to insurance, real estate and investments, there is one certainty 


the right times. The computer “learns’ | ' 


ee 


playing games; they also provide clues 
to determine how humans and ma- 
chines learn. By contrast, the branch- 
ing method of reaching decisions—a 
string of preprogrammed if-then 
steps—is sometimes impractical be- 
cause it requires too much memory 
space and is not flexible enough. Neu- 
ral networks provide a solution to both. 
So why doesn’t everyone use it? 
There are some drawbacks. In terms of 
accomplishing real-life tasks, such as 
playing backgammon with TD-gam- 
mon, researchers are working with 
“brains” that have the mental capacity 
of a sea slug. For 
consumer 

game 


The financial strength of The Prudential. Rock Solid? 


~ 2.75 pounds, combines the porta- 


ies _ with the functionality 


software developers, the problem is 
that their work cannot be checked be- 
cause each character must be fully de- 
veloped before they can play any of the 
simulated scenes. “You have to hope 
that everything will fall together in the 
end,” says Darlene Waddington, pro- 
ducer of Dog Eat Dog.—Suzanne 
Kantra 


Three-pound sub-notebook 


Still hesitant about lugging over- 
weight portable computers on busi- 
ness trips or back from the office? As 
computers shrink, excuses involving 
sore muscles or full briefcases are also 
dwindling. Now Gateway 2000’s new 
HandBook completely eliminates any 
alibis. The HandBook, weighing just 


%,. bility and feel of a palmtop 


of a notebook com- 


~3 a 
JVC developed one of the world’s thinnest hard 
drives to help shrink Gateway 2000’s HandBook. 


puter [“New-Breed Notebooks,” April]. 
The HandBook has a 40-megabyte 
hard drive to accommodate the word- 
processing and spreadsheet programs 
of your choice, a C&T F8680 proces- 
sor (equivalent to an Intel 286), and 
measures only 9.8 by 5.9 by 1.4 inch- 
es. It is equipped with a 7.6-inch 
backlit medium-resolution display, 
and the keyboard is comfortable for 
touch-typing. The $1,295 pack- 

age also includes MS 


DOS Works, | 


ThePrudential (B 
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WE HOPE YOULL LIKE = . 


OUR NEW CHESTERFIELD FILTERS 
AS MUCH ASWE DO: ~ “= 


RTE eo 
si FA = 
= ‘ 


EARS 


Full Flavor King Size’16 mg.“tar,” 1.6 mg. nicotine; kights King Si 
vor | 16mg.tar, 1.6 mg. : Lights King Size: 
11 mg."tar,” 1.2 mg. nicotine, av. per cigarette by FTC method! = 


SURGEON GENERAL'S WARNING: Smoking 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


Store Coupon 


BUY ONE PACK- 
WALK AWAY WITH Two 


A 
\ 


4 ( (N N 
| | 
| | | 


When yc you Phe a de of Chesterfield Filters, 
hand oy over this gees and geta second one FREE. 


rye 


‘70 THE CONSUMER: Caution! Coupon is valid only when brand styles ctl are purchased by an ADULT AT LEAST a1 YEARS OF AGE. Any other use is improper and could 
constitute fraud. Participation In this promotion is at the retailer's discretion. LIMIT ONE PACK PER CUSTOMER. Void in Minnesota and where prohibited by law. 


TO THE RETAILER; By redeeming this coupon you represent and warrant that you have done so in accordance with the terms and conditions of The Chestertield Cigaretta Company's 
redemption policy revised and in effect February 1, 1992, which is Lose herein by reference, copy available upon request. Retailers and authorized clearinghouses will be 
reimbursed for face value plus $.08 and actual first class postage incurred. Cost borne by manufacturer. Cash value 1/20 of $ .01. 

Retafler: Fill in norma! retail price. (Maximum value: $2.35.)$__ 

Mail coupons to: The Chestertield Cigarette Company, P.0. Box 430951, E! Paso, TX 88543-0951. Coupon good only in U.S.A. 

Coupon expires 3/31/93. 


To be placed on the 
Chesterfield preferred mailing list, please complete the following: 


Mr. Ms. Mrs. 
Address | Apt # 

City State Zip 
Regular brand smoked: 


By signing this I certify that ] am a smoker at least 21 years of age, and that 
I wish to receive cigarette samples and news about future offers. 


Signature (required) 
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2186-PS-40895 


We'd like to hear what you think about our new smokes. Drop us a linecare of MessMary Bell, 300 N. Duke Street, Durham, NC 27702. ©1992 Chesterfield® 
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At The Chesterfield Cigarette Company, we 
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/ | yy } 
J Fa) 
i E 


> 3 
dy 
used fr in riew » Chestenield Biss Other: ‘companies 


of 


2 


a } Hg, 74 f i fi | 2 
ifs If / @ he 
fekA up, apand put er ck inl dWe don’t use 
ThE fr uy a e Pos. Lm soe 
fe Ae 
cheap blend — and we 
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it flat-out makes a 


better smoke. 7 Try 


them and let us know 


what you think. 
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SHRINKING MEMORY BEAMS 


NS 
TOMICRONS —_ 
615 MICRONS 
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75 MICRONS 
HUMAN HAIR 
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Pulsar watches make use of b and 
new and exclusive tech nology ina 
collection of sports watches that 
function on the cutting edge. 


06 MICRONS 


SPECIFICALLY 


TechGear offers an array of 


standard features on a variety of 
watches including: a yacht timer. Nonrower orange en He lovey Boorse 


.01 MICRONS 


MARIO FERRO 


compared with a standard red laser (theoretical 
probe methods (right) create smaller beams, 


run and rest chronograph, and a 
16 direction digital compass. It's 
the ultimate in sports watch tech- 
nology, offering specific watch 
styles for specific applications. 


TECHGEAR Rally Sport™ 
$135.00 suggested list price 


SpPorT SPECIFIC 


Whatever your sport, Pulsar offers 
a watch to meet your needs. 
There's a watch designed and engi- 
neered for aviation, yachting, 
water sports, rallye car racing, 
cycling, running, personal fitness 
training and more. You don't even 
need to be a serious sports enthu- 
siast to appreciate a watch that 
integrates full-fledged computing 
power with sports style and value. 


To receive a free packet filled with 
terminology and ba: 


ga chronograph 
SE ae | on eee 
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mation about water resistance _ 


minimum widths) and a human hair. Fiber and 


Orange and blue lasers, an optical-fiber fun- 
nel, and an electron probe. These colors 
and gadgets are all featured in recent tech- 
nology advances aimed at packing more 
data onto CD-ROMs and more music onto 
CDs, or achieving better resolution in laser 
printers, among other potential applications. 

A laser's color influences how narrowly the 
beam can be focused. With conventional op- 
tics, the minimum width of a laser beam Is 
approximately equal to its wavelength. So, 
by switching from the 780-nanometer wave- 
length red lasers now used in CD players to 
shorter-wavelength colors, the beam diame- 
ter can be reduced. A nanometer is one-bil- 
lionth of a meter, a micron, one-millionth. 
And a smaller beam can write and read 
smaller “spots” representing binary data on 
optical discs, packing in more data. 

The key to shorter wavelength light is in 
the composition of the materials that make 
up tiny semiconductor lasers. Sony re- 
searchers recently coaxed blue light from a 
layer of zinc selenide sandwiched between 
layers of zinc magnesium sulfur selenide. 
This laser, with a wavelength of 467 
nanometers, would allow CDs to carry 2.8 
times more data. But since Sony's laser only 
works at -321°F, it is impractical for most ap- 
plications. More work is needed. 

This leaves an opening for Sanyo's re- 
cently announced orange laser, which has a 
wavelength of 615 nanometers. The active 
layer in this laser is aluminum gallium indi- 
um phosphide, which does work at room 
temperature. Sanyo expects its orange 
laser will show up in laser pointers and other 
products by mid-1993. The device could 
boost the storage capacity of optical discs 
by about 60 percent. So far, though, the new 
laser can only generate three milliwatts 
—strong enough to read data, but not in- 
tense enough to write data to discs. 


DOS 5.0, Central Point Desktop, plus 
Laplink XL and a transfer cable. 
Gateway 2000 claims 2.5 hours of life 
for its nickel-hydride battery, or 4.5 
hours with a power- management 
option. 

To cram everything into the small 
case, engineers at Gateway 2000 and 
JVC developed alternatives for bulky 


Meanwhile, other researchers are adapt- 
ing microscope technology to achieve much 
higher data storage densities. A group at 
AT&T Bell Laboratories borrowed near-fielq 
microscopy techniques to squeeze light 
from a blue-green laser through an alu- 
minum-coated optical fiber tapered to a 
point [“Super Scopes,” July '90]. The beam 
that emerges is just 50 nanometers across 
and creates 60-nanometer-diameter spots 
on a platinum-cobalt magneto-optic film. 
Heat from the beam temporarily changes 
the magnetization at the spot, which can be 
“read” by another beam ["Erasable Optical 
Discs,” May ‘87]. The technique has the po- 
tential to store 100 times as much informa- 
tion as current magneto-optical discs. Write 
and read speeds, plus extremely accurate 
tracking (ten nanometers above the record- 
ing medium), must be perfected. 

Researchers at Japan’s NEC Corp. turned 
to the principle of the scanning tunneling mi- 
croscope [“Seeing Atoms,” April 89]. In t!eir 
device, a stream of electrons flows—or |i in- 
nels—between a finely pointed platin: n- 
iridium probe and a vanadium-oxy« an 
recording medium with a layer of ar jor- 
phous material on top of a sodium-rich ¢ 's- 
tal layer. When writing, a pulsed volta: of 
3.5 volts forms a ten-nanometer pit ir 4e 
amorphous material. For erasing, the ¢ 2n- 
ty is reversed and the surrounding = or- 
phous material closes the pit. To reac ia, 
a voltage of 0.5 volts is applied to the ti) «nd 
the variation in the current flowing be’ > 
the tip and the medium indicates pits. 

NEC claims that the method has «ed 
effective for as many as ten write-ere.cy- 
cles. Since the pits are so small, thi >ch- 
nique could store 3,000 times as muc ata 
as current CD-ROMs. Commercializ: of 
these technologies, however, is stil’ . ars 
away.—D. N. 


hard drives and screen back! —hting 
systems. JVC built a ten-mili. meter- 
thick “butterflied,” or side-by-sice hard- 
disk system, with the drive on one side 
and the printed-circuit board on the 
other. Gateway 2000 also developed a 
light-diffusion system for the single flu- 
orescent source. Light is diffused by a | 
microscopically corrugated piece of 


plastic so that the top of the screen is 
just a bright as the bottom. 

Options include a choice of external 
fax modems, a pointing device, a 
portable printer, a 3.5-inch floppy drive 
with extra serial and parallel ports, 
and a battery pack for six AA alkaline 
batteries. Gateway 2000 anticipates 
coming out with an Intel 486-equiva- 
lent processing chip for the HandBook 
within the next two years.—S. K. 


Carpets of sound 


Kick off your shoes and stretch out on 
the floor: A gentle warmth seems to ra- 
diate from the carpet, and you feel as 
though you're being enveloped in sooth- 
ing music. 

These effects aren’t coming from the 
nubby texture of the wool. This Japa- 
nese carpet is wired—for warmth and 
sound. Heating wires, much like those 
used in electric blankets, are threaded 
into the carpet pad. Such electric car- 
pets are common in Japan, where peo- 
ple traditionally sit on the floor. The 
maker of the Sound Carpet, however, 
has one-upped the competition by at- 
taching a thin, plastic-encased speaker 
to each corner for medium audio fidelity. 

An amplifier is built into a separate 
control panel that also controls the 
heating element. The carpet amp can 
be connected to any audio source such 
as a stereo. Using a remote control, you 
can adjust the volume and tempera- 
ture. You can also select just two speak- 
ers for, say, watching TV, or all four 
speakers for a surround-sound effect. 

The Sound Carpet measures 75 by 75 
inches. Developed by Matsushita 
Electric Industrial, it is only available in 
Japan under the National brand name 
and sells for about $1,200.—D. N. 


Book notes 


eKen Pohlmann’s 2nd edition of The 
Compact Disc Handbook details some 
‘of the newest CD formats entering the 
market, such as the CD-ROM XA, CD- 
I, and even the 2.5-inch Mini Disc from 
Sony Corp. Included are excellent ex- 
planations about how CDs are encoded 
with data, manufactured, and how CD 
players work. $34.95, paperback, A-R 
Editions, Inc., 801 Deming Way, Madi- 
son, Wisc. 53715. 

¢Mazes for the Mind is by Clifford 
Pickover, who says this fascinating col- 
lection of computer graphics, puzzles, 
explorations of space, time, technology, 
and more, is meant to “shatter your 
mind”—unlike two of his previous 
books that “expand your mind.” $32.95, 
hardcover, St. Martin’s Press, 175 Fifth 
Ave., New York, N.Y. 10010. Pay 


—— 
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It’s the world’s first combination analog chronograph 
and world timer. Introducing the TECHGEAR™ 
: Are. ~ World Time Chronograph from Pulsar. _ 

An indispensable boon to any traveler, this fully functional chronograph 
‘also gives you the time for cities in 24 time zones, a 24-hour alarm, and it’s 
water resistant to 100 meters (330 feet). It could well be the most trusted 
ompanion you've ever traveled with, at a price that’s easy to live with. 
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et’s face it, on most days, I'm lucky 


“Pp HAVE 1" oD 
three holes without miss} 
30 YEARS WITHOUT : al tick Isay 30 ae 
MISSING A PUTT I haven't gone off the deep end. 


“I'm just making a point about the unbelievably high quality 


standards that Motorola Cellular sets for itsell. 

‘The fact is, they’re among the highest in the world. 

“And since Motorola cellular phones are made so well, it 
should come as no surprise that they're the world's best sellers, de- 
livering the kind of customer satisfaction nobody else can match, 


“Motorola. It's an American com- 
pany setting standards of quality | Ba a AR $ 
the whole world can shoot for. ae | 
“Something that gets a M0 OROLA SETS FO: 1, 
CELLULAR PHONES * 


~ big thumbs up from me’ 
| ea PZ 
eee aa . _4 
MOTOROLA 
Cellular Telephones 


Technology that can take! 


— 


Automotive Newsfront 


Edited by DAN McCOSH 


Toyota’s big truck 


Toyota’s long-awaited entry into the 
large-pickup field is the first J apanese 
vehicle that comes close to a full-size 
domestic truck. While it’s not quite the 
full-size American-style pickup truck 
that had been rumored, it virtually du- 
plicates the wheelbase, payload, and 
overall length of the short-wheelbase 
full-size pickups built by Ford, 
Chevrolet, and Chrysler, lacking only 
an available V8 power option—at least 
for now. 

The T100 is 209 inches long overall, 
75.2 inches wide, and rides on a 121.8- 
inch wheelbase. Two-wheel-drive ver- 
sions are 66.7 inches tall, while 4x4 
versions are slightly more than 70 
inches. That’s about three feet longer, 
nine inches wider, and six inches taller 
than the Toyota compact pickup. 

The T100 power-train offerings in- 
clude a single 150-horsepower, single- 
overhead-cam, three-liter V6 with 180- 
pound-feet of torque, mated to a five- 
speed manual or optional four-speed 
electronically controlled automatic 
(4x4 versions are manual-only). Power 
rack-and-pinion steering comes with 
the 2x4 truck, and recirculating-ball 
power steering is standard on 4x4 
models. Rear-wheel antilock brakes 
are also standard. 

The truck bed measures 97.8 inches 

long by 61.4 inches wide 
—49.2 inches wide at 
the wheel 


Toyota’s new T100 pickup has a full-size bed and long wheelbase, but less power and width than most 


domestic pickup trucks. The bed is large enough to accommodate a four-by-eight-foot sheet of plywood. 


wells—large enough to accommodate 
the American-standard four-by-eight- 
foot sheet of plywood, drywall, or what 
have you. Stake pockets are built into 
the bed-sides, and it can be two-tier 
loaded. The half-ton version has a 
1,550-pound payload capacity and a 
gross vehicle weight rating (GVWR) of 
5,000 pounds, while the four-wheel- 
drive has a GVWR of 5,500 pounds; the 
one-ton pickup version has a 2,550- 
pound capacity and a GVWR of 6,000 
pounds. The tailgate can be removed 
and replaced without tools in well un- 
der a minute in both versions. 

While Toyota rates the T100 for 
three-across seating, that’s simply not 
possible with the 4x4 manual gearbox 
and transfer-case shifter in the way, 
and it’s uncomfortable with an auto- 
matic. But two persons as tall as 6- 
foot-6 can be comfortable in the T100, 
with plenty of legroom and headroom. 

The T100 has an extremely rigid cab 
structure, a large dashboard pad, and 
asphalt sheeting in the floor; 
polyurethane sealant in the door pil- 
lars and roof controls noise. A torsion- 
bar front suspension and rear leaf- 
springs provide 
good ride and 
quick, stable han- 
dling even with 
zero payload (the 
turning circle is a 
mere 37.7 feet). 

The lack of pow- 
er is quickly evi- 
dent, however. The 
T100 is a bit lazy 


off the mark, and it struggles up hills 
in higher gears. Some 400 pounds 
heavier than the Toyota compact pick- 
up, the T100 uses the same V6 with 
lower gearing to cope with the weight. 
Toyota maintains it could easily boost 
engine displacement and horsepower 
of the V6 engine if required. The au- 
tomaker still insists that there is not 
going to be a V8 engine in the T100’s 
future, but GM sources confirm that 


talks have been held to sell Chevy’s 


small-block V8 to Toyota. 

Toyota’s bigger truck comes at a 
point in time when large-displacement 
V8s and even heavy-duty diesels are 
becoming more popular. Chrysler’s 
new pickup series, due out next fall, 
includes a V10 engine option. Chevro- 
let and GMC will launch their new 
compact pickups next spring. Mean- 
while, the new Ford Ranger has a 
wider track, and the Dodge Dakota 
now offers a V8. Toyota’s entry may be 
big by Japanese standards, but still 
lags behind the mainstream trend in 
domestic trucks.—Jim McCraw 


Variable valves, cylinders 


Mitsubishi Motors continues to set the 
pace in small-engine technology with 
the introduction of a 1.6-liter engine 
with both variable valve timing and 
lift, and automatic shifting between 
two- and four-cylinder operation. The 
company claims enhanced perfor- 
mance and fuel economy. 

Each valve lift bar has a double set 
of cams and rocker arms—one for 
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FUTURE FANTASIES 


e their vehicles for the com- 


very year Toyota engineers let their imaginations run free when they creat Yukiyoshi SUgO of Toyota’s 


pany’s Idea Olympics. “There are no cars to dream about anymore,” says ese phrase mean- 
design department. His dream is the Sugo O, a play on his own name and a Japan rched at roof level. 
ing, “wonderful king.” The king-size car features a driving throne—an open Goes ats rise to give all 
More for the masses is Clears, a glass bubble on wheels. Intended for touring, the rear se 
Passengers a clear view of the scenery. : F ishi of Toyota 
Seeing in rather than seeing out is the purpose of the Shanary, designed by Hiroyuki We pep theese 
Body Works. Perched under a glass canopy, the single passenger would be on view li 
manneduin. “I was thinking of the fashion industry,” says Kawagishi. 
It wasn’t all fun and games, though. One group worked up = 
a medical service car, featuring computer terminals for y 
remote access to records or to reference procedures 
for a medical team visiting bedridden patients. 
The designers are all members of Toyota’s 
ATODE Research Group—ATODE com- 
ing from All Toyota Design. But atode LT wt 
also means “later” in Japanese. vertible,” with ne pattone able to 
Later—much later—is when these carry different cabins. The commuter 
cars are likely to hit the roads. cabin (above) could be exchanged for 


—Dennis Normile an RV cabin for weekend travel. 


MOVE gives new meaning to the “con- 


The Shanary is a moving 
show window for fashion 
models. Just as fashions 

change, the fabric on th= 
body changes to suit th: 
season. 


For a new perspective on driving, the 
ZXARD can be operated either from 
within the body or perched behind 
its high windshield. 


The Medical Service Vehicle is fitted 1 
all the medical equipment needed tc <e 
house calls. 


The ultimate sightseeing vehicle, the 
Clears’ rear seats can be raised for 
an unobstructed view. 
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THE POWER OF INTELLIGENT ENGINEERING 
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1901 XL 


1940 
CURVED DASH me is ; R HARDTOP 
RUNABOUT bles = | a ENGINE 


1901 


Idsmobile is the first 

manufacturer to produce 

assembly-line automobiles, 
with its Curved Dash Runabout. The 
Curved Dash Runabout is the first 
auto to race on Daytona Beach, first 
to complete a transcontinental test 
drive, and possibly the first car to be 
immortalized in song as “My Merry 


Oldsmobile.” 


n industry standard is established 

as Oldsmobile introduces the 

first fully automatic transmission 

in a production car. The success of Hydra- 
Matic Drive is evident as buyers clamor for 
it and other automakers rush to copy it. 
Popular Science editors describe it as “a 
silent-mesh transmission of the latest 
type.” (Popular Science, Nov. 1940) 


1949 


igh performance become: 


factor in automotive desi AS 

Oldsmobile again leads ¢ 
industry with its unique high-comp: sion 
Rocket V-8 engine. This power plan SO 
well engineered that versions are u: in 


other top-of-the-line General Moto: ars, 
and innovations incorporated in th: — ocket 
remain in use today. 


1955 


trend-setter in automotive 
styling as well as perfor- 
mance, Oldsmobile again 

leads the pack with sleek new 
four-door hardtops and two-tone 
paint schemes, and is the first 
manufacturer to offer six-way 
power-adjustable driver's seats. 


SPECIAL ADVERTISING SECTION 


1966 SS aie, 1981 
TORONADO AIR aT ™, UTLASS AUTOMATIC 
BAGS SUPREME DOORS 


1966 


major automotive milestone is 
reached as Olds rolls out its 
revolutionary front-wheel-drive 


Toronado™, the first mass-produced 
American vehicle of its kind. “After a short 
ride you know there is something exceptional 


ee __ el about the engineering and design. The ride 


and handling have to be experienced to be believed.” (Popular Science, Jan. 1966) 


1974 


gain leading the way in innovation, 
Oldsmobile introduces electrically 
Operated sun roofs, color- 


coordinated bumpers and a novel “air-cushion 
restraint device”"—the predecessor of today’s 
air bags. One of the first production models 
equipped with air bags is a 1974 Olds 
Toronado. “You can drive with the assurance that the air bags will 
deploy in a frontal crash equivalent to a barrier impact speed of 
10 mph—or greater.” (Popular Science, Nov. 1973) 


1981 
ew automotive standards are set as 
N Oldsmobile’s Cutlass Supreme® 
becomes the nation’s best-selling car 
Computerized “Command Control” is introduced 
to improve fuel economy and reduce emissions 
And the front-wheel-drive Omega is first to sport 
bounce-back plastic fenders as automakers 
sibs, =| “continue to seek alternatives to the all-steel 


body. Plastic is becoming the material of choice.” (Popular Science, June 1981) 


1990s 


Idsmobile’s engineering leadership is 

as strong as ever. In 1991, Oldsmobile 

introduces SmartTrak® as standard 
equipment on its new Bravada®, SmartTrak 
combines all-wheel-drive, which automatically 
delivers more power to the front or rear wheels as 
changing road conditions demand, with four- 
wheel anti-lock brakes. Looking ahead, the 1993 
Olds Silhouette® will become the first minivan 
—foreign or domestic—to offer an electrically powered sliding passenger door, “the ulti- 
mate in hands-off entry and egress.” (Popular Science, Best of What's New award for 


Automotive Technology, Dec. 1992) 


IP YOU'RE Loe KING 

OR ONE 

HIGHEST QUALITY CARS 
YOU CAN BUY... 


| & Oldsmobile® Cutlass Ciera” 
is the best model in [nitial 
Ma ff Quality inthe $12,001 - 
$17,000 price class. 
95% of the more than two million 


Cutlass Cieras sold in the last ten 
years are still on the road? 


The plant that manufactures the 
Cutlass Ciera is GM's highest quality 
facility in North Americai 


YOU’ VE COME 
TO THE RIGHT PAGE. 


OLDSMOBILE CUTLASS CIERA SL 
The Cutlass Ciera model shown features a standard driver-side air bag. 
Remember, always wear safety belts, even with an air bag. 


EST PRICE CLASS CLAIM BASED ON $12,001-$17000 PRICE CLASS CATEGORY. J.D. Power and Associates® 1992 Initial Quality Study’ Based on 
33573 ais responses indicating owner-reported problems during the first 90 days of ownership. “Based on RL Polk & Co. regi tions, 1982-1991. 
+Based on internal General Motors data on problems per 100 vehicles, 1st Quarter Model Year 1992. — Buckle Up, America! ©1992 GM Corp, All nights reserved: GM : 


{ OLDSMOBILE 


= 
THE POWER OF INTELLIGENT ENGINEERING. 


——— 


: 


Automotive Newsfront 


The Range Rover features an unusual air suspension that sets body 
height according to road speed and conditions. 


high-engine-speed operation and one 
for low-speed. Hydraulically controlled 
pins within the rocker-arm shafts en- 
gage the rocker arms or let them ro- 
tate freely. Below 5,000 rpm, the low- 
speed rocker arms are engaged; above 
5,000 rpm, the engine switches to the 
high-speed rocker arms, which keeps 
the valves open longer. 

This variable valve function is simi- 
lar in both purpose and mechanics to 
Honda’s VTEC engine [“High-tech 
Trickles Down,” Nov. 791]. But Mit- 
subishi goes a step further with its 
modulated displacement. In this mode, 
both rocker arms are disengaged on 
two cylinders, effectively shutting 
them down, while the other rocker 
arms operate in the low-speed mode. 
The shift between two- and four-cylin- 
der operation is controlled as a func- 
tion of engine speed and shaft torque. 

In effect, all four cylinders operate 
when accelerating and if power is 
needed—for, say, climbing hills. For 


idling and cruising up to speeds of 62 | 


mph, only two are used. Mitsubishi en- 
gine designer Akira Kijima says the 
change from two cylinders to four is so 
smooth, “you cannot tell when the en- 
gine switches.” 

The results? Mitsubishi claims 16 
percent better fuel efficiency over a 
comparable conventional engine in 
city driving and 17 percent better at 
highway speeds. At the same time, the 
company says the engine has the high- 
est power output per liter for a nor- 
mally aspirated production engine, 
has greater torque over the entire 
range of engine speeds, and exhibits 
better acceleration than a convention- 
al 1.6-liter engine. 

The MIVEC engine (for Mitsubishi 
Innovative Valve timing and lift Elec- 
tronic Control system) is available on 
Mirage and Lancer models sold in 
Japan. The company says it will prob- 
ably introduce the technology overseas 
but has not decided when. —D. N. 


Air suspension 


An electronic air-suspen- 
sion gives the new Range 
Rover a high-tech edge 
over its rivals in the bur- 
geoning sport-utility 
field. Air springs replace 
the usual steel coils, giv- 
ing five different body- 
height settings and a 
five-inch differential, 
with either automatic or 
manual selection. 
Normal ride height 
drops approximately an 
inch at cruise speeds 
more than 50 mph for 


improved ride and handling. For off- 


roading and stream-fording, the 
height can be manually raised about 
two inches. An additional 1.2 inches 
is added for really rough terrain. 

The new suspension has four air 
springs, much like bellows, inflated 
from a reservoir tank charged to 145 
pounds per square inch. Compressed 
air is fed to a valve block controlled 
by an electronic control unit. In a cor- 
ner, body. attitude is measured 100 
times each second to compute ride 
height, and there is a self-level- 
ing mode that adjusts the sus- 
pension according to the load in 
the car. 

On a cross-country run in Eng- 
land, I punched the “up” button at 
the start of a muddy forest track, 
which lifted the body well clear of 
the center hump on the road. The 
elevated position held until I hit 
the smooth asphalt, when the sys- 
tem dropped the body suspension 
automatically at 35 mph. At 50 
mph the body dropped again, al- 
though I could override the move- 
ment with an inhibit button. 
—David Scott 


Looking backward 


A driver who is startled by anoth- 
er car when changing lanes—a ve- 
hicle that suddenly comes into 
view and that wasn’t there before 
—has probably ignored George 
Platzer’s advice. 

A specialist in rear-view-mir- 
ror design, Platzer has among his 
credits the prismatic anti-glare 
mirror, which cuts glare from 
rear headlights with a small an- 
gle change. This shifts the reflec- 
tive surface from silvered to un- 
silvered. He also has conducted 
careful studies of the angular re- 
lationships involved in rear-view 
mirrors—a scientific approach to 


analyzing effects most drivers are fa- 
miliar with. - 

One of the most commonplace of 
these mirror-effects is the so-called 
blind zone, created when a car ap- 
proaching from the rear leaves the 
field of view of both the inside mirror 
and outside mirror. The principal 
cause is drivers habitually lining up 
the outside mirrors so that a portion of 
the side of the car is still visible, ac- 
cording to Platzer. At this position, the 
angle of view of the inside and outside 
mirrors overlap behind the car, ensur- 
ing that a car approaching from the 
rear is visible in both, but creating a 
wide angle outside the field of view 
alongside the car where the image dis- 
appears from both mirrors. 

Outside mirrors rotated 15 degrees 
farther outward eliminate the blind 
zone, says Platzer. Proper technique is 
to use the inside mirror as a primary 
driving mirror and set the outside mir- 
rors so that they cover the blind zones 
—a disturbing angle for many drivers, 
since it means that a car alongside be- 
comes visible only after it begins to 
leave the field of view of the inside 
mirror. 

How to find 15 degrees without any 
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reference point? A quick estimate of 
the proper angle is to place your head 
against the driver-side window and 
adjust the outside mirror until the side 
of the car is barely visible. Moving 
your head to the center line of the car 
when adjusting the passenger-side 
mirror creates the same angle. 

The wide-set mirrors also eliminate 
nighttime headlight glare by not re- 
flecting it directly into the driver’s 
eyes, Platzer says. He is critical of the 
add-on convex spot mirrors that widen 


the mirror angle because they require 
the eye to refocus, and the distance 
distortion makes it difficult to judge 
how far behind an oncoming car IS- 


Hands-off door opener 


You approach your car, arms full of 
groceries—how do you unlock the 
door? Even if you have a conventional 
keyless entry system, you still have to 
drop the groceries and fumble for a 
key fob. 


SmartLevel. 
Because the world isn’t 


just level and plumb 


when not being used. 
SmartLevel stands up to 
job-site abuse, and puts accuracy in 
your hands where it belongs. Even if 
dropped, a 20-second reset recalibrates 
SmartLevel to factory-perfect accuracy. 
You can’t do that with a bubble level. 
There are two versions of 
SmartLevel to choose from. The Series 
200 displays all angles in degrees. The 
more advanced Pro SmartLevel also 
measures in % slope and roof pitch, and 
its removable module locks into a 
variety of rail lengths. SmartLevel. No 
matter which model you choose, you'll 
see a world of difference in your work. 


Traditional bubble 
levels only see the world as 
level and plumb. SmartLevel 
measures everything in between as well, 
displaying all angles in unmistakably 
clear digital numbers. Whether you are 
building a deck stair rail, laying drain 
pipe, extending a porch roof, or just 
hanging a cabinet — SmartLevel lets 
you see your work from all angles. 

Just push the On/Off button and 
SmartLevel delivers decimal-point accu- 
racy on a large, easy-to-read display. 
The numbers even flip over with the 
level so it always reads “right side up.’ 
SmartLevel also shuts off automatically 


SMARTLEVEL 


PSL2 1-800-SMARTLEVEL (762-7853) 


SmartLevel isa registered trademark of Wedge Innovations, Inc. © 1992 Wedge Innovations, Inc. 204) Fortune Drive, Suite 102, San Jose, CA 95131. 
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A passive keyless entry system op, 
the 1993 Corvette changes that. Th, 
system automatically unlocks the htos 
when the driver steps within a five-to, 
ten-foot range. As long as the keys are 
in a pocket or purse, the door automat. 
ically unlocks. 

The new system is a significant ste 
forward in electronic design. Unlike 
conventional keyless systems, which 
are turned on for only a few seconds at 
a time by pressing a button, the pag. 
sive device must be ready when need. 
ed. Yet its radio-frequency transmitter 
must maintain its readiness without 
undue wear on the battery. 

Engineers at Lectron Products jn 
Rochester Hills, Mich., met these stip- 
ulations by employing a small but sim. 
ple motion detector in the transmitter 
The motion detector consists of ga 
metallic ball in a cavity containing 
electrical switch contacts. When 
drivers carry their car keys in a pocket 
or purse, the ball rolls around and 
touches the contacts, making or break- 
ing the electrical circuit. As a result, 
the transmitter is “awake” when the 
detector senses motion, and “asleep” 
when no motion is sensed. Thus, the 
transmitter draws no electrical cur- 
rent while it lies idle. 

The motion detector, in concert with 
a custom-designed integrated circuit | 
(IC), enables the transmitter’s lithium 
battery to last for 18 to 24 months. The 
custom IC minimizes the amount of | 


electrical current used by the battery 
even while the motion detector ‘s sens- | 
ing movement. 

In the Corvette, the device cks or 
unlocks the power doors. Wn the | 
driver steps within range, th: trans- 
mitter sends a signal to an — tenna 
mounted in the doors or in th. ear of 
the car. A microprocessor de) mines | | 
which functions should be p: ormed } 
and then closes an electric. relay, |, 
which enables the system | upply 
voltage to the door’s lock mot: 

“The main intent of the sys ‘1 is to 
unlock the door-at about t ~ same 
time that you reach for the indle,” 
says Thomas Waraksa, chief ~ igineer 
for electronics engineering at .-ctron. 

Lectron engineers believe ''° ye 

sed in| 


nology could potentially be 
home, industrial, and commercial s* > 
curity systems.—Chuck Murra) 


New twist 


A stabilizer bar, often linked between 
the front wheels and mounted under | 
the body, firms up the suspension 1 - 
reduce body-roll, yet doesn't affect 
spring stiffness when both wheels hit 
a bump simultaneously. Usually, 3! 


one wheel takes the jolt, and 
the anti-roll stiffening causes 
ride harshness. 

A promising solution that 
combines cornering stability 
with comfort is “active roll 
control” (ARC) from Sachs- 
Boge of Germany. The concept 
places a hydraulic rotary actu- 
ator in the center of the trans- 
verse roll bar. Both the actua- 
tor body and rotor are free to 
spin, and do so in opposite di- 
rections when pressurized oil 
is pumped in. Electronic con- 
trols that sense body-roll ad- 
just the pressure. 

Sampling the ARC on a test track 
near Wurzburg, Germany, in a Re- 
nault Espace minivan proved its mer- 
it. With the ARC switched off, the ve- 
hicle’s tall body leans noticeably. With 
the system on, the body stays nearly 
upright at every kink along the way. 
It’s pretty impressive. 


Pe RE WEEN Oe IO: E 


Volkswagen's 1993 EuroVan straddles 
the dimensions of a regular van and a 
minivan. The new van easily seats seven 
in large seats, with ample legroom. Most 
of the extra space comes from making the 
vehicle taller, however. In length, the Eu- 
roVan is actually shorter than some mini- 
vans and station wagons, allowing for a 
tight 38.4-foot turning radius. 

Though exterior styling changes make 
the EuroVan look less boxy than previous 
Volkswagen efforts, the EuroVan still feels 
and drives much like a bus. The steering 
wheel is positioned at an awkward, nearly 

. horizontal angle. On the road, there is no- 
ticeable suspension sway after hitting 
bumps, and its front-wheel drive, five 
cylinder, 109-hp engine—with either a 


Ww Dy RO EVO aE 


VOLKSWAGEN UPDATES THE BUS 


An actuator controls the Sachs-Boge ARC way bar, and ad- 
justs it according to cornering speed and steering input. 


“By controlling both axles we can 
vary the anti-roll balance front to rear, 
thus reducing the normal understeer,” 
says Ulrich Walz, project manager. 

Lateral acceleration at any mo- 
ment is electronically calculated from 
the steering angle and road-speed in- 
puts, with the control unit regulating 


four-speed automatic or five-speed manu- 
al transmission—accelerates modestly. 
The EuroVan may prove ideal for those 

who must often move bulky objects like | 
wheelchairs, bikes, or camping equip- 
ment. For easy loading, both the rear and 
side doors are relatively low to the ground 
(20 and 14 inches, respectively); the cen- 
ter and rear seats are both removable and 
much lighter than those in most minivans. 
Moreover, Volkswagen claims the en- 
gine’s flat torque curve is optimized for 
pulling trailers weighing up to 4,400 
pounds. A large 21-gallon fuel tank and 
better fuel economy than previous VW 
vans give the EuroVan a 440-mile range. | 
Expect EuroVan prices to range from 
$16,000 to $22,000.—Robert Langreth 
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pressure distribution to both actuators. 

Mercedes-Benz patented a similar 
system in 1961. This was soon fol- 
lowed by numerous British patents, 
which are now held by GKN and FF 
Developments, among others. But 
Sachs-Boge now seems the nearest to 
volume production.—D. S. 


Chemical knock-sensing 


Physical chemistry is the basis of an 
antiknock sensor developed by Saab for 
the new 9000 CS (see Saab’s New Look, 
New Brains), a practical application of 
some esoteric technology that up to 
now has been restricted to research 
labs studying engine combustion. 

Most antiknock sensors today are 
actually microphones that listen for 
the sound of a premature explosion. 
One Saab engineer likens this to lis- 
tening to a conversation at a noisy par- 
ty—you hear most of it most of the 
time. The basis’ of the new system 


springs from the observation ee 
flame is ionized gas that hg ania : oe 
tricity. This phenomenon has allo ‘ 
researchers to study the PET oe 
flame propagation in an engine og 
der by setting up a pattern of pee ¥ 
each with a tiny air gap. The insta ' 
the flame front reaches an air gap; 
circuit is closed and the shape aS 
speed of the flame can be studied. ae 
Saab sensor applies a small Seas 
each cylinder’s spark plug. Prema ro 
ignition—so-called knock—is thus 
tected if the ionized gas of the flame 
closes the circuit at seh plug before the 
actual ignition spark. 

Heung or misfiring can pea 
be read by the system’s computer, an 
fuel flow and/or turbo boost are adjust- 
ed accordingly for the next cycle. The 
system also records engine-calibration 
data for use under similar conditions 
later. 

Saab engineers claim that the basic 
technology has been available, but re- 


{Featuring a new electronic control sys- 
tem that produces the same emissions on 
a Los Angeles-to-New York drive as two 
hours of lawn mowing with a typical gas 
mower, the new Saab 9000 CS puts on a 
new face. The changes in styling improve 
aerodynamics, and new headlamps en- 
hance nighttime driving, but the improve- 
ments are so subtle surely that only a 
Saab enthusiast would notice them at first 
glance. 

The 1993 9000 CS and accessory- 
packed 9000 CSE replace last year’s 
9000, 9000 S, and 9000 Turbo with a 
new five-door body shell. The 9000 CD, 
with a conventional trunk, continues un- 
changed, but gets the new fuel system 
on turbo models. With the addition of a 


roll hoop inside the C-pillar and roof, the 


chassis is stiffened 25 percent, while roof 
strength is also increased. The chassis 
has also been reinforced for side-impact 
protection. ‘ 

From the driver’s seat, there is very little 
to suggest the 9000 CS is a new car. Both 
the roomy interior and the controls are un- 
changed. Wind noise is absent even at 
high speeds, and road noise is well con- 
trolled. Engine sounds are considered 
feedback for the driver, but the dual-bal- 
ance shaft is impeccably smooth and 
pleasant. Traction control is standard. 

Prices start at $25,725, with the turbo 
engine option adding another $3,995. A 
V6 is reluctantly in Saab’s future only be- 


cause some buyers continue to insist that 
a luxury car must have more than four 
cylinders.—John Matras 
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quired adequate computer Procesgin 
ower for application. The new Saah 
Trionic engine management systen, 
uses a single 32-bit microprocessor 

regulate fuel injection, turbo boost 
and ignition timing. The system treat, 
each cylinder as an independent un; 
recalibrating fuel injection and ign? 
tion-timing for each cylinder. The com. 
pination makes the new Saab one of 
the first production vehicles to mest 
California’s 1999 emissions regylg. 


tions. 


Making it right 


How are top-quality automobiles man. 
ufactured? A comparison between new 
plants at Mercedes-Benz and Nissan 
and an old plant run by GM reveals no 
common thread. Instead, the facilities 
that assemble cars that regularly lang 
on the highest-quality lists follow 
wide variety of philosophies. 
Mercedes’ new plant in Rastatt, 
Germany, relies heavily on self-pro. 
pelled robot “delivery carts” that carry 
partially finished bodies from one 
workstation to another. Each worksta- 
tion team organizes the work and as. 
sumes full responsibility for getting it 
done. The carts are guided by wires in 
the floor, from one station to another 
When these carts arrive, the team at. 
tacks the job at hand in a manner that 
would be familiar to Henry Ford. 


In contrast, the Nissan «iant in 
Smyrna, Tenn., is geared up vith yet 
another type of assembly line ‘0 make 
the new Altima sedan. The int can 
churn out some 450,000 rs and 
trucks annually, and the fi. nillion- 
plus square feet of the plan _akesit 
the largest in the United St; under 
a single roof. 

Nissan uses highly aut. tic as 
sembly techniques. The ividual 
body stampings are held in _ ition by 
robots, then welded by a se id team 
of robots—a highly flexil: system 
aimed at quick model chan; 

Oldsmobile produces th iera 
Oklahoma City, the highest ality ca 
built in North America, a ding 10 
the J.D. Power survey. H» — quality 
doesn’t come from the cuti: » edge 0! 
technology, however. The © ‘lahoma 
plant has its share of assev: ly robots 


and automated delivery sy<cems, bu! 
so does virtually every other GM & 
sembly plant. Though Olcs does 0% 
make a point of it, one reason for tht 
high quality in its Ciera is a decade?! 
experience with the same car. Accort: 
ing to Olds, though, the major reas 
is “lean” manufacturing that reduc 
the inventory of work in progres 
making it quicker to correct flaws: 
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lis not by chance that Toyota has long been one of 
Americas best-selling compact trucks, It's because of 
the quality. The reliability. And it's because of the way 3 (eu 
they last. So it’s only natural for people who have owned | 
Toyota Trucks, but who now need a larger 
| | truck, to wish that Toyota made bigger Expanding on a good idea; size relation shown 
K trucks, too. And now we do. between Toyota T100 2WD and Compact 2WD. 
Just how big is the Toyota T 100? Well, to 
é begin with, it’s bigger in virtually every way than our compact trucks. Bigger, 
even, than so-called “midsize” trucks. The large, roomy cab, for example, allows 
for comfortable 3-across seating. The double-wall cargo bed will carry 4x8 panels 
between the wheelwells. And don't worry about the 
qos ( Wie OWS weight. Payloads range as high as 2570 lbs’ 
A Serie ee ess 3 But its not just eta UE 
~ Aa a 8 Me Mee size that sets this _ 
truck apart. The @& 


A winning lineup: Toyota T 100 (available i: handling of the 
a" ‘avaiable in . 
2WD and 4WD), Toyota Compact 4x4 and 4x2 Toyota T100 is 


. amazingly crisp. casas 
The ride, incredibly smooth. And the power that surges 7h de mer 


from its responsive 30-liter EFI V6 makes towing up to big enough for 4x8 panels 
0000 Ibs°* sheer pleasure. 
So now that the Toyota T100 is here, there's only one thing left to wish 
for. And that, of course, is one of your own. Call 1-800-GO-TOYOTA for a 


yale brochure ni is e ‘I love what you do for me” 
OCcation of your nearest dealer. 
&) TOYOTA 


“Includes occupants, equipment arid cargo for _ 
One Ton model with 5-speed manual, 

*Not toexceed GCWR of 9000 Ibs Requires ~ 
additional 5,000-1b, weight-carrying frame-> ~ 
mounted Class Il tow hitch.’ Ages 
Buckle Up! De it for those who love you" - : 
© 1992 Toyota Motor Sales, USA, Ini = = 
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ENERGY-SAVING LABORATORY HOUSE 


FLUORESCENT LIGHTING 


A ridge vent releases hot at- 
fic air to save on cooling. 


EXHAUST AIR 


Wiring fed from interior walls to 
notched studs in exterior walls 
cuts air infiltration. 


Energy test bed 


What energy-saving techniques give 
you the most bang for your buck? If you 
have a heavily insulated house, do you 
need other energy-conserving prod- 
ucts? And how much electricity can you 
save by running appliances during off- 
peak times for electric rates? 

Those are a few questions that E*—a 
new laboratory house in Rocklin, 
Calif—may help answer. Designed by 
the Pacific Gas and Electric Co. 
(PG&E), California Energy Commis- 
sion, and Building Industry Associa- 
tion of Superior, Calif., the home is 
packed with energy-saving materials 
and appliances, as well as a top-of-the- 
line $100,000 home-automation system 
from Custom Command of College 
Park, Md. PG&E estimates that E° is 
at least 50 percent more efficient than 
the average house. 

In the $2 million project, every as- 
pect of the house structure was 
planned with efficiency in mind. The 


ENERGY-EFFICIENT APPLIANCES 


A home-automation system effi- 
ciently controls appliances. 


raised roof leaves room for a thick layer 
of insulation all the way across the ceil- 
ing; ductwork runs between walls and 
floors rather than in the attic or crawl 
spaces, where it would be exposed to 
more extreme temperatures; and roof- 
top vents release hot attic air while 
others suck in cooler air, so the air con- 
ditioner doesn’t have to work as hard. 
Even the rooms are oriented to maxi- 
mize passive solar heating in the living 
room, while shielding the kitchen from 
the hot rays. 

Besides a solid layer of insulation (R- 
27 for walls, and ceilings to R-41), the 
house is wrapped in a plastic air barri- 
er, has low-emissivity windows, and is 
lit by compact-fluorescent bulbs. With 
few exceptions, all the products used 
are commercially available. 

Researchers will monitor the energy 
performance of the house during the 
next several months. Next autumn, a 
family may move into the E’ house to 
provide researchers with a hands-on 
evaluation. —Robert Langreth 


Plumbing installed in the interior 
walls reduces air infiltration. 


The gas furnace is 19 percent more 
efficent than federal energy stan- 
dards, and the air conditioner is 40 
percent more efficient. 


Two-by-six stud walls 
contuin high-density 
fiberglass; atop this is 
“Yeinch sheathing, an a'r 
barrier, and one-inch 
foum board. 


VENTILATION SYSTEM 


JANA BRENNING 


The good-enough house 


Thinking about building a home? 
Rather than designing the perfect 
house, you might try making it “just 
good enough,” suggests architect Mur- 
ray Silverstein. And he doesn’t mean 
scrimping on workmanship or using 
shoddy materials. 

“People often set out to create the 
perfect home, one that can give them 
everything they need, and that’s really 
a fantasy,” says the cofounder of the 18- 
year-old firm of Jacobson Silverstein 
Winslow, based in Berkeley, Calif. This 
kind of home eventually smothers its 
occupants, rather than awakening and 
inspiring them. 

Silverstein, who co-authored a book 
on-the subject, says a house should be 
patterned after British psychologist 
D. W. Winnicott’s good-enough moth- 
er: a strong, nurturing center that al- 
lows—even encourages—a child to ex- 
plore the world, slowly breaking the 
bonds that tie them together. Such a 
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LESSONS FROM A MOCK ATTIC 


BY NANCY ARMISTEAD 


fi 


INFRARED SUN SIMULATORS 


ACCESS DOORS 
TO CLIMATE 
CHAMBER 


uilding scientists are using a simulated attic to help discover 
flaws in ideas about attic insulation—and for testing solutions. 
“The Large Scale Climate Simulator allows us to examine the 
thermal behavior of all types of roof and floor systems, both 
commercial and residential,” explains George Courville, who is re- 
search manager at Oak Ridge National Laboratory in Tennessee, 
which houses the test attic. 

The simulator essentially consists of two chambers (see illustration): 
First, in the climate chamber, “We can produce conditions that simulate 
the weather in any part of the world,” says Courville. The second, a me- 
tering chamber, simulates a living area. Between these chambers is a 
conventional attic structure of studs with the test insulation. “We put the 
material in the attic tester, then create a 70°F temperature on the bot- 
tom [from the metering chamber]. Outside temperature [simulated in 
the climate chamber] could be anything,” explains Ken Wilkes, a staff 
researcher. “We measure heat flow, then we measure temperatures on 
the gypsum ceiling and the top of the insulation.” From these, scientists 
determine the insulation’s R-value, or resistance to heat flow, for warm 
and cold outdoor conditions. 

Earlier this year, Wilkes used the simulator and an infrared camera to 
make an important find: He confirmed heat loss from convection in ordi- 
nary fiberglass insulation. “Convection is the flow of heat due to a fluid, 


ELLER AAA 
METERING CHAMBER ° . 

SIMULATED BUILDING 
INTERIOR 


HEATING COIL 
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warmer areas in the thermograph (above left) reveal the telltale hon- 
eycomb pattern of convection cells—where heat is escaping. Simple 1'/2-mil 


Lighter, 


polyethylene bags around fiberglass insulation stop this heat loss. 


54 © POPULAR SCIENCE DECEMBER 1992 


In the Large Scale Climate Simulator 
outdoor conditions with temperatures 
from about -40°F to 200°F are created 
in the dimate chamber to test attic-insy- 
lation performance under controlled con- 
ditions. The metering chamber, at 70°F 
simulates the living space. 


like air, moving through a material,” explains Wilkes. Previous test 


methods could not accurately replicate attic conditions, and thus 
missed convection losses. “Small-scale tests use a layer o! insulation 
between two plates,” says Wilkes. Then temperature me2= :rements 
are taken to determine insulation R-value. However, “Te metal 
plates prevent air circulation,” says Wilkes. “In attics, an ope” -2ace ex- 
ists above insulation,” creating convection. Older tests cou! Jus indi- 
cate insulation R-values that far surpass the true performar 

Wilkes further showed that as the temperature differenc:. -ncrease 
between outdoor and indoor air, convection heat loss inc as. This 
happens because when the warm ceiling heats the cold = side the 
insulation, the warmed air rises; then, the cold attic air ve flows 
down into the insulation, filling the void. 

Armed with this data, Minnesota became the first ste > require 
that thermal insulation achieve its stated performance inter de 
sign conditions. These temperatures vary from city to To meet 
the code, manufacturers may have to lower some pro's’ stated 
R-values by as much as 50 percent; they also may usc te maps 
on insulation labels that correspond to the new code sp cations. 

The implications of the research could grow: “I expect ot’ Norther 
tier states to follow Minnesota’s precedence,” says Theos’ Kapus of 
the Department of Energy. Minnesota officials have kep © Federal 
Trade Commission informed, and they will recommend "\ _ egulation 


as a national standard. 
Fortunately, the same research that confirmed the exist. ce of com 


vective heat losses has literally bagged a solution. Conducting cooper f 


ative research, Tom Bullock of Energy Saving Solutions in Shreveport 
La., and Wilkes observed convection while testing a patented insula- 
tion-application technique developed by Bullock’s son Chiis. In Chns's 
concept, horizontal layers of polyethylene film placed over and through 
the insulation isolate convection cells and increases thermal efficiency 
by decreasing the heat-robbing airflow. 

Bullock modified his son's idea into bags that hold fiberglass batts 
which homeowners can lay over their attic insulation for a simple, ene 
gy-saving retrofit. Measurements in the climate simulator and by inde 
pendent labs verified that such covering systems effectively stoP cot 
vection. The bags should soon be available at building-supply s!° 
and will cost about ten cents per square foot, says Bullock. 


STEVE KARP. 


For 40 years, Braun’s approach 
to design has been rigid, strict and unyielding. 


But now we’re flexible. 


Mey 
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home starts with a warm, friendly 
central space, such as a kitchen or liv- 
ing room, which offers security and 
beckons the family members to gath- 
er. This leads toward more private ar- 
eas, such as bedrooms and work 
rooms, which foster individual explo- 
ration and imagination. 

Transitional spaces between the two 
promote and connect both sets of activi- 
ty. They also lead the family to the out- 
side world, through a sunroom or 
porch, and at the same time invite the 
outside world in. 

Silverstein calls homes like this “sus- 
tainable.” They encourage their owners 
to keep them, and the surrounding 
property, in good condition. In return, 
they sustain a family’s physical and 
psychological well-being. “In this sense, 
good-enough is just what most of us 
need,” he says.—P. J. Skerrett 


No-split wood drying? 


Expert woodworkers and wood scien- 
tists who visit Eugene Sexton’s wood- 
shed in Jones Cove, Tenn., are coming 
away shaking their heads in disbelief. 
Sexton says he dries whole logs, and he 


Dishwasher makers are taking many routes 
in their efforts to meet upcoming 1994 De- 
partment of Energy regulations, which re- 
quire greater water and energy efficiencies. 
Today's dishwashers use as little as four or 
five gallons of water per wash—one-third 
the amount needed just a few years ago. 

_ To save water, for example, many manu- 
facturers combine multiple filters that strain 
minute food particles, and thus improve 
how the filtered water recycles into the dish- 
washer. Reducing the amount of water 
needed in the basin and sump, where the 
motor lies, is done by reducing their sizes. 
In these setups, Maytag and KitchenAid re- 
duced water used per wash by about 25 
percent, and the GE Monogram decreased 
water use by 20 percent. 

European dishwashers distributed in the 
United States, such as those made by 
Bosch, Miele, and AEG, use a two-pump 
system to distribute water. All major U.S. 


one pump runs the fill and 5 
circulation cycles and the <> 
other, the draining; each $s Ze 

pump is smaller and uses | 

less water than would the 

larger pump. 

Because some 80 percent of the en- 
ergy used by dishwashers is for heating 
water, saving water also saves energy. 
Electric-resistance heating elements, 
called temperature boosters, in new dish- 
washers allow the homeowner to set the 
household hot-water heater at 120°F— 
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WASHING DISHES WITH LESS a OOM 6 asc mae | 


manufacturers except GE use one GX. re ce 
pump. In the European system, AO oe Sa Zoe 
LP? wait ETE 24 Recycled-house updal 


can show visitors species after species a Zr i, | 

of wood that have lost most of their wa- if ea 

ter content without developing the aad 

al checks (wedge-shaped splits) an 

cracks (see photos). 
The process could 


mercial loggers an 
: r 
Lumber companies would no longe 


have to treat logs as a perishable prod- 
uct, vulnerable to biodegradation Lor says, it takes about 30° days'tw.g 

ae kiln dtied Wot nie of | months for the ae to become dry. 
 maiiias 0 : superior bowls Kent McDonald, a wood scientist at 
deus that lath S : the U.S. Department of Agriculture 
Hie oe Good Wee water is | Forest Products Levene in Madi. 
leew trot the cell walls, causing the | S0N: ee borg vs pian 8 ear. 
cells to shrink. Because there are more checklcee 0g fe sco ive rps that | 
cells in the outer rings of a log than the | some ee Age sas or ai = Ow as. 
center, the outer edge shrinks, more, 7 percent. ; siete ar rer a peri | 
and checking is the usual result. od of al y fee ; 7 reduce 
Sexton says he uses no chemicals, | moisture to about | aperen he says. | 
salt, kilns, vacuums, microwaves, or Tests of seas umber eer | 
solar energy—nor does he do anything | no traces 0 tas oa S such as | 
to trees while they are standing. He polyethylene glycol, - ich has been | 
boasts that his four-step system costs | used by others eee 2 pee to halt 
less than 25 cents per log, works for checking. But, = xl efinitely doing 
hardwoods and softwoods, and is so | something, says Nic onald. Tt could 
simple that one person can process | be that there is a chemical reaction or 
something else that neither of us real- 


more than 100 logs a day. Once the sea- | some ; 
soning process is “set in motion,” he | izes. Robert Whitaker 


be a boon for com- : 
d odd ae A Tennessee inventor says he can dry whole logs 


(right) without the usual checks and splits (left), 


Cash for trash 


about 20 degrees lower than previously ed while making home repairs or put- 
needed. KitchenAid’s Superba, for exam- tering around the basemen‘. Home 
ple, heats water up to 165°F during rinsing. Depot, the country’s largest !:ome-im- | 
The AEG OKO Favorit even can be hooked provement chain, might buy 1: ‘ack. 
up to a cold water inlet; it heats water to At the first drive-through ~ ecycling 
140°F (but requires a 240-volt' hookup). Depot near the co mpany’- \tlanta 
Lastly, the dishwashers use cool air for dry- Hyeadlamscat és ot sash § 
ing to save still more energy.— Todd Heth caleiakters, CUStOMErS fe “ash Me 
old pipes, wire, aluminum si’ _¢, glass, 

plastic, and paper. “We're e* raging 
regular customers to brin. :s items 
that can be recycled, re r than 
putting them on the curb th their 
trash,” said Mark Eisen,» aager of 
environmental marketing he con- 
pany estimates that the p: ct could Boos 
divert up to one million po: ‘{s of ma 
terial a month from local |» _{ills. 

If the first Recycling Do.\\t proves § 
to be a success, others » ay opel F 
around the country.—P. J. 


ReCraft 90 is a house with a mission 
to teach builders how to use recy‘! 
and resource-efficient materials. 
The demonstration house, which ar 
peared in the April 1991 issue ["Tt# 
SEPARATE DRAIN PUMP Recycled House”], recently opened i 
Two pumps and a unique spray system help Missoula, Mont. It is similar in concep 
save water and energy in dishwashers such to the National Association of Hom 
as this 4.7-gallon-per-load Swedish Asko Builders’ Resource Conservatit! 
Asea model 1502. House, which POPULAR SCIENCE ¥ ; 


cover in a future issue. The two e 


You Can Do Something 
For The Environment Every Time 
You Turn On The Right Light. 


A first glance, i 
that statement Soap 
seems to go against 
everything you've 
been taught. The 
less you use, the 
better off we all are. But 
advances in electric technolo- 
gies are changing all that. 


Today, we're ac- 


tually able to 
Z- get more out 


of each 


3 
ee al 


: La 

a TR ee ay at = pcpipsnsasaunge eae 
oday’s compact fluo- 1, 

rescent lights can last kilowatt hour. 

up to ten times longer 


than incandescent. Use less energy 
and get more power in re- 


turn, while reducing costs 


and emissions that are 


being released into the air. 
Lighting is a good ex- 
ample of how far electric- 
ity’s efficiency has already 
come. Today’s compact 
fluorescent lights are 75% 
more efficient and can last 
up to ten times longer than 
incandescents. This new 


technology means we're 


conserving fuel, reducing 


pollution and 


aT See 


youre saving money. 
| The potential is 
enormous. Tech- 
# nologies are im- 
proving all the time, 
so we'll continue 
to find new ways to con- 


serve electricity without 


sacrificing COM- tee 

fort or conve- Replacing an incan- 
descent with one of 

nience. Io find today’s compact flu- | 


orescent lights re- 
duces energy con- 
sumption by 75%. 


out more, give 
the residential represen- 
tative at your electric 
utility a call. It could do a 
lot for the address you 
call home. The street, the 


state and the planet. 


ELECTRICITY 


= Taking you into the future 


© Edison Electric Institute, (991. 
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have some materials in common, such 
as insulation and wallboard that oa 
tain recycled newsprint. But ReCral 
contains some resource-saviIng materi- 
als that bear the unique oer 
builder Steve Loken, founder of t : 
Missoula-based Center for Resourcefu 
Building Technology, which con- 
structed the house. 

Loken, who began researc 


h and 


A house in Montana demonstrates how fo use 


For hard-working men, 
boots that earn their keep. 


Our famous Texas Steer 6” Nubuck Leather Boots have all top-grain leather 
uppers. Lightweight oil-resistant outersole. Tough Goodyear® welt 
stitched construction. Extra-soft padding for added comfort. Only $39.99. 
Available only at Kmart. The quality you need, the price you want. 
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ecycled and resource-efficient materials. al 


oi 


Bee 


work on the house two years ago, jg P | 
self-avowed lover of resource-efficient | 
and “secondary” materials, made fror, 
the byproducts of manufacturing pro 

cesses. At ReCraft, visitors find prog. 
ucts like floor tiles made from automo. 

tive glass; linoleum that contains 

linseed oil, pine resins, softwood flour 

cork, and jute; paper honeycomb struc. 
tural floor panels; and paving bricks | 
made with oil-contaminated soil. 

Much of the lumber used in the 
house was made from waste scraps. Re. 
cycled paint covers the walls. Under. | 
foot is reused wood flooring, as well ag 
carpeting made from recycled milk bot. 
tles; the carpet’s underlayment comes 
from recycled textile fibers. 

While it conserves materials, the 
two-story 2,400-square-foot house was 
also designed to save energy. Bermeq | 
into a southwest-facing hillside to take 
advantage of the relatively stable tem. | 
perature of the earth, the house has 
high-performance windows and water. 
conserving plumbing and appliances. 4 
$20 guide listing all of these products js 
available from the Center for Resource. 
ful Building Technology, Box 3866, Mis. 
soula, Mont. 59806. 


Mowing down emissions 


Replace all the gas-powered mowers 
with electric ones in California's South 
Coast region, and the results would be 
dramatic: Pollutant emissions <:ich as 
carbon monoxide would be «duced 
4,000 times; hydrocarbons, 90’ «imes; 
and oxides of nitrogen, three ts. 

Those are some of the finds ofa 
recent study by Mills, McCart & As- 
sociates of Chevy Chase, Md. __trapo- 
lating the numbers nationv =, the 
study finds that emissions «  -arbon 
dioxide, a gas that could con’ ute to 
global warming, could fall b; 2 mil- 
lion tons per year. Plus, the _ssions 
would be generated at th ower 
plants, where they could be | = »r con- 
trolled—instead of in so-call' >reath- 
ing zones, or residential area 

With this in mind (not t  ‘ention 
the opportunity to sell more; — er dur- 
ing off-peak electrical times). utility 
companies across the countr: > .Vve en 
tered into a research consor ™ with 
Black & Decker, maker of  <ordless 
electric mower [“Greener | stures,” 
July]. As part of the research, ch util 
ity will randomly select 100 :ustomers 
to receive the Black & Deck: mowers, 
the companies will then survey the con 
sumers’ opinions of the mower, which 
can cut a quarter-acre yard on oné 
charge and then can recharge itself 
overnight. 

Meanwhile, the EPA is putting the 


PASSPORT 1000 


The World’s First Laser Detector... 


LASER 


Is Also The Best. 


Tnnovative products are what people have come to 
expect from Escort. Our latest? Passport 1000 Laser, 
the first detector designed to pick up the new laser- 
technology. 


Why You Need A Laser Detector 

Radar detectors can’t detect laser. If you drive 
through an area where both radar and laser are used, 
a radar detector alone won't fully protect you. Use 
Passport 1000 Laser with your radar detector to provide 
complete laser and radar coverage. 

Superior Range 

Passport 1000 Laser detects laser — and how! 
While laser manufacturers have spent a lot of time 
telling you that “laser is undetectable,” Passport’s 
complex circuitry easily finds it. In fact, Passport 1000 
Laser can detect a laser signal up to 2 miles away. 
You'll never have to worry about being taken by 
surprise again. 


WHATIS LASER? 


\ 


Laser guns calculate speed by transmitting 
short pulses of light energy and measuring the 
time it takes for the reflection to return. Once 
' transmitted, the laser signal is dispersed due 
to atmospheric particles such as dust, water 
vapor, and car exhaust. Se 
Passport 1000 Laser uses Digital PRT 
Detection to accurately receive and interpret 
these laser light transmissions, And with 
- Pulse Width Discrimination, Passport 1000 
; Laser will alert you to laser’s presence each 
time, every time. : 


TSI 


ESCORT products are designed and manufactured in the USA. 


What You Get 
Passport 1000 Laser is a full-featured laser detector: 
* Long range laser detection 
* Digital PRT Detection 
° Pulse Width Discrimination 
* Signal strength meter 
* Dark mode for discreet night use 
* Adjustable volume control 
¢ Small size 
* Compatible with most radar detectors 


Our Holiday Guarantee 

Passport 1000 Laser is backed with our famous 
30-day money back guarantee. And just for the holi- 
days, we’re making our guarantee even better by 
beginning the trial period on December 25, 1992 — 
even if you buy right now! You can’t lose. 

Give the world’s first — and best — laser detector 
this holiday. Call today to order Passport 1000 Laser. 


Call toll-free 24 hours, 7 days a week: 


1-800-433-3487 


Fax: 1-513-247-4820 Customer Service: |- 800-543-1608 


Passport® 1000 Laser $99 


plus shipping & handling. Ohio residents add 6% sales tax. 


For discounts, full product support and more, 
ask about our EscortPlus Club." 


ESCORT 
> Department 5016D2 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


ESCORT. 


The Innovative Edge™ 


© 1992 CMI 
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Super-efficient coal burner 


Researchers at the Naval Civil Engi- 
neering Laboratory in Port Hueneme, 
Calif., have developed a highly efficient 
coal combustor that could help rid this 
entiful fuel of its dirty reputation. 
The Annular Vortex Combustor (AVC) 
could be used in industrial, commer- 
cial, and multifamily residential boiler 
systems. 

In lab tests, the AVC demonstrated a 
remarkable 99 percent efficiency—only 
1 
ee ash and gases. In terms of carbon 
conversion, experts agree that achiev- 
ing efficiencies above 95 percent is ex- 
tremely difficult. 

“The device’s geometric configura- 


pl 


AIR NOZZLES 


Black & Decker mower through its 
own series of energy and emissions 
tests. The results should be out by 
the summer of 1993.—Jerry Shine 


SERVICE HOLE 


RUPTURE DUCT 


WATER JACKET 
VIEW PORTS 


CENTER TUBE 


THERMOCOUPLES 


REFRACTORY LINER 
: eS 


COAL FUEL 


| 


COLD WATER IN 


« 


HOT WATER OUT 


FLUE GAS TO BOILER 


Powdered coal is almost completely consumed in an efficient combustor for multifamily boiler systems. 


tion, and its swirl of tangentially in- 
fused air, allows the fuel to be sus- 
pended and burned from all direc- 
tions,” explains Tim Fu, who directed 
the research. “As such, the fuel burns 
more completely.” The AVC consists of 


cylinder is open at the top and connect-’ 
ed to a conventional boiler at the bot- 
tom. To keep temperatures uniform, 
the outer cylinder, or combustion 
chamber, is encased in a water jacket, 


tion at the bottom of the device kicks 
on, and the compressor forces coal into 
the chamber; only ultrafine coal, pul- 
verized coal, or coal-water fuel can be 
used. As they burn, the particles spiral 
upward in the circular chamber. Air 
from an external blower prolongs com- 
bustion until each particle is almost 
completely consumed. At the top of the 
chamber, the resulting heat is ex- 
hausted downward through the inner 


ercent of the coal burned is exhaust- 
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a cylinder within a cylinder. The inner: 


At start-up, a propane-fired gas igni-\ 


Jinder and then into an adjacent boj 
cy Existing boilers could be ie ess | 
verted to use the AVC, says Fu. Gins 
disadvantage: Coal in particulate f, 
currently is not widely available 
__Merle Henkenius ; 


Where the wild things are 


How can you transform your barren, 
backyard into a refuge for butterflies 
birds, and other wildlife? Wild in the 
City, a new product consisting of ,| 
video, book, and diagrams for wildlife. 
habitat projects, such as ponds, bird. 

houses, and feeders, tells how. The ma. | 
terials explain how various creatures 
satisfy basic biological needs for food 

water, shelter, and space. 

To attract butterflies, for example, g 
backyard habitat must include feayee) 
and thistles for caterpillars to eat. | 
broad-petal flowers, such as pansies 
and fuchsia, that adults can draw nee. | 
tar from; and shelter from wind. The | 
book also lists dozens of plants that. 
butterflies find irresistible and advises 
how to fit these into a small yard. Wild 
Hare Media, Box 385, Portland, Ore. 
97208.—Jeff Wallach 


ual 


Notes from home 


Yet another reason to reduce oils in 
your diet: The Consumer Products 
Safety Commission (CSPC) warns 
that towels soaked with v+ etable 


cooking oils can ignite if ex osed to 
sufficient temperatures an. >xygen 
levels. These conditions can © «<ur, for 
example, while still-hot ci ies re- 
moved from a dryer are si! gina 
pile. “It’s not a big risk,” © °s Ken 


Giles of the CSPC, which © :s con- 
firmed only-three_cases. “f' if you 
spill vegetable oil and-wipe ip with 
a-rag, its best to-just.thr it out. 
Don’t-try to wash it.” Norms under- 
ing may not remove these 5, adds 
' Giles [“Home Newsfront,” A. ‘911. 
For the nearest steel-rec) § loca- 
ition, consumers can now ca: 12 Steel 
‘Can RecycLine, 1-800-937-! 3. Com 
piled by the Steel Can Recy. 3 Insti 
\tute of Pittsburgh, the se ice list 
more than 8,000 recyclers i» ‘ne Unit 
ed States and also provides printed in 


ation about steel-can recy ling. 
chitects and designers |:ave a ne 


pl g tool: Velcad,thé first softwar 
system designed specifically for ™ 
windows and skylights, claims make 
Velux-America-of Greenwood, S.C. Th 
menu-driven program is designed 3 
Microsoft Window 3.0 application an 
operates within—or outside—Au! 
CAD design software to create hit 


detailed design drawings. 


pei gross paece ener c® OOM ADT 


, A 


tig tS ia) 5 
i Aaa Ha 
; ( 


p 


kept their finest whisky for their Very Own 
(hence V.O.). But in the spirit of the season, 


we've gift-wrapped it specially for you. 


OF CANADA'S FINES 


cy ABLEND 


LGR? CEIRBRH E SEAGAAM 2 SONS AY ONY CaNADLA* YRaS) 


Let’s say you were Granted three wishes. 
Along with world peace and immor- 
tality, you’d undoubtedly wish for a 
well-equipped car under $10,000+ 
Presenting the new 1993 Sundance. 
It comes with a driver’s-side air bag, 
power steering and brakes, and child 
protection door locks. You can also get 
air conditioning, tinted glass, AM/FM 
stereo with 4 speakers, a rear defroster, 
and a new high MF MED torque 
converter. So visit your Chrysler/ 
Plymouth dealer for purchasing or 
leasing information. Or call 1-800- 
4ACHRYSLER. Meanwhile, we’ll be 
working on the immortality thing. 


Be ADVANTAGE: SUNDANCE 


A Division Of The Chrysler Corporation 


*Base MSRP. Title, tax, destination fee and options extra. See lim- 
= ited warranties at dealer. Restrictions apply. 3/36 excludes normal 
*) maintenance, adjustments & wear items. © Chrysler Corp., 1992. 
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©1992 AT&T 


3 
> 
. — ATsT Video Phone 


Actual im 


ACTUAL SIZE. ACTUAL PICTURE. ACTUAL KRISTE 


The new AT&I’ VideoPhone is 
simply the closest thing to actually 
being there. There is no special 
wiring or extra calling fees. 


Everything you need to make it 
work is included, except kids. The 
AT&T’ VideoPhone. You'll never look 
at phone calls the same way again. 


Call 1 800 437-9504 for the location of your 
nearest AT&I Phone Center or other fine retailer. & 


i 


f The Year’ 100 Greatest Achievements 
in n Science and Technology 


A safer car. More 


promiss to 


accurate medicine. shape our day-to-cy 
A phone that adds a living in the future. 
new dimension— And they are among 
color video—to the 100 products, 
your conversations. discoveries, and 
Even a high-tech digital technological advances 


device with a display as familiar as 
your own handwriting that will help 
make better use of your time—from planning a 
board meeting to picking up groceries after work. What's New. Continuing our 
These are some of the achievements in science tradition, we've chosen a grand 
and technology that made news in 1992 and winner in each of our ten categories. —The Editors 


GRAND AWARD SCULPTURE CREATED BY RAYMOND BAREISS 


chosen by PopuLar 
SCIENCE for inclusion in 
the 5th annual Best of 
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RWeUes 


Canon 


More atoms are squeezed 
into each cubic centimeter of 
this synthetic diamond than 
any other solid. Developed at 
the GE Research and 
Development Center, the 
synthetic gems are almost 
completely composed of 
carbon-13. The dense 
diamonds are being tested for 
hardness by scientists at Ford. 
If predictions prove correct, 
the new diamonds will be 

the hardest substance 

known to man. 


ry 


| Aiavaredd liquid-crystal- 
| display (LCD) technology from 
Canon will help eliminate 
blurry images on future 
computer and HDTV screens 
How? Ferroelectric molecules 
in the LCD panels switch 
“open” or “closed” faster 
than standard LCDs. The color 
panels are also unique 
because they don’t need a 
continuous electric charge, nor 
do they require individual 
transistors for each tiny 
display element—and that 
promises to reduce flaws and 
manufacturing costs. 


Coditlacs first completely new engine in more than a decade 
the aluminum 4.6-iter, 16-valve Northstar V8 packs a whopping 
795 horsepower in the high-output version Featured in the toa 
of-the-ine Allanté as well as the 1993 Seville and Eldorado, the 
engine’s one-piece lower-crankcase assembly—which adds 
strength and reduces vibrations—replaces the individual bearing 
caps found on most domestic V8s. 


General Motors took the powerful, compact two-cycle engine 


and packaged it in an efficient concept car with room for four 


a corbor-fiber body that wos developed by 
the ¢ of renowned aircraft 


oe - 
Pee ee 
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' The tricky technique of 


fill-flash photography, 
in which the right flash 
exposure is combined 
with ambient light to 
produce a pleasing effect, is 
simplified with the Nikon ; 
N90 35mm single-lens reflex. 
and SB-25 Speedlight. The 
$1,190 comera uses the 
world’s first five-segment, 
through+the-lens flash 


overs 


Bike to the future 


N mats 1993 GTS1OO0A sporttouring motorcycle uses the 
first center-hub steering system in mass production. Developed by 
Santa Fe, N.M., inventor James Parker, the front end 
transmits braking forces straight back through its massive 
suspension arm into a C-shaped aluminum frame 
alongside the engine. Reduced nosedive, lower 
pe center of gravity—and the allure of exotica—are | 
the benefits. Price: $13,000. | 


analyzes the subject’s 
distance and light 
reflectance, 


Crystal-clear 
memory 


A holographic memory device quickly stores huge 
) amounts of data three-dimensionally in its array of 
crystals. An encoding technique shifts two laser 
beams so they intersect at various angles within : 
each crystal, creating “pages” of tiny holograms == 
that represent information. Developer Tamarack 
Storage believes that future versions, which could replace 
hard disk drives in PCs, may be able to store more than ten 
gigabytes of data in a crystal smaller than a sugar cube. 


Hardwear 


Caries may one day 

become so indispensable 

that users will wear then = §—-"— 
to work, speculate 
engineers and designers 

at Japan’s NEC Corp. The 
fanciful concept models can 
be mounted on shoulder 
straps or a waistband. 
Manufacturing and retail workers, 
for example, could use a two-piece 
system that includes a computer worn 
around the neck and a bar-code scanner 
on the forearm. 


0 ype 


‘\ nedication to 


4, location. As it travels 


7 through the body, the inch- 
~ long pill transmits its 
location to a compute 
proper moment, the computer 
signals the pill to dispense its 
contents. The pill was 
invented at the State 
University of New York at 
Buffalo. 


ar ie 
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HANNY PAUL/GAMMA LIAISON 


J P J 


Fiaait by mountaineers climbing in the Austrian Alps, a 4,600- 
year-old corpse dubbed “Otzi” by the Austrian public may reveal 
many details about life in the late Neolithic Age. The oldest 
naturally preserved corpse ever discovered, Otzi wore leather 
| clothes insulated against the cold with hay. He carried a wooden 
backpack, an ox, a stone knife with a wooden handle, a bow, 
and a quiver filled with arrows. 


\ MARIO FERRO 


BATTERY 
METHANOL TANK 
METHANOL REFORMER 
FUEL-CELL STACK 
DC MOTOR 
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This city bus, under 
development by federal and 
California agencies, is virtually 
pollution-free. It gets current 


A 


handling both on and off highways. Like its predecessor 
the new Jeep Grand Cherokee has an in-line six-cylinder 

power plant. The price tag ranges from $19,000 to 
about $30,000, depending on options. 


a A fc for binoculars, the Leica Geovid 
7x42 BDA combines an infrared range 
\\\\ finder and an electronic compass. The 
pairing makes the Geovid a natural for 
\\\\\ boaters, balloonists, hunters, and 
\\ trekkers—anyone who navigates by 
dead reckoning. The range finder uses 
an eye-sofe infrared beam to calculate 
distances between 25 and 1,50! 
meters (about 80 and 5,000 feet 
¥ almost instantly. It’s accurate to wie 
meter (about three feet). Price: S4 000. 


GEOVID 


The unique SWIFT glider has . 
‘the comfort and performance 
a soilplone but is portable ~~” 


for its electric motor 
vid a two- 
stage 
process: An 
on-board 
«reformer 

, turns 
methanol 


| 1 into 

( hydrogen, 
~ then a 
phosphoric-acid 
Y fuel cell converts the 

hydrogen into 

electricity. A bonus: The 
source of methanol can be 
coal, natural gas, or biomass. 
Field tests are scheduled for 
1995. 


DovPborniog in d long line for toxis at the airport, Ma 
Kanemoto got an inspiration: Cram car int ' 
a three-wheeled, 70-pound miniat. 
piece of luggage. Equipped wi 


zdo engineer Yoshimi 
0 0 Suitcase. His daydream became 
dre car that unfolds from an ordinary-looking 


Sag Portable CD-ROM 
th a two-cycle engine, the ground-hugging 


XA Player lets: you access 

about 600 megabytes, or | 
300,000 pages, in 
seconds. The two-pound 
unit plays both audio CDs 
and XA (extended archi- | 
tecture) discs—the first of 
which will include travel guides 
and multimedia business and 
language courses. The player 
is MS-DOS compatible and has 


Suitcase car zips along at up to 12 mph 


a black-and-white liquid-crystal 
display and a 16-bit 
microprocessor in ROM. Price: 
about $1,000 


Groin “test tube” tomatoes may be the first step toward 
crops without stems, leaves, or roots. USDA biologist Betty Ishida 
nurtured a cherry tomato and its calyx (the green, leaflike fringe 
in a vitamin-and-sugar solution; the calyx grew and ripened with 
the tomato. Identifying the genetic trigger for the ripening may 
make it possible to someday grow vats of flavorful tomato cells 


RICHARD GE 


Win a remarkable half-mile 
range, the Escort 900 MHz 
Digital Spread Spectrum 
cordless telephone is the first 
consumer phone to 
incorporate spread spectrum 
technology, a technique 
that spreads transmissions 
over SO many treque 
that it’s difficult for 
eavesdroppers to listen 
in on conversations 
The technology also 
makes the phone 
resistant fo 
interference from 
other electronic 
devices. It sells for 
less than $300 


a 
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of buttons found on 


nstead of the confusing array 


nost 


multisystem remote-control 


devices, the liquid-cr 
touch screen on the 


ystal 
Fox 800 


displays only the key pad 


needed to operate tl 


component in use. T 


1e 


he S | 00 


device controls up to eight 


qudio-video modules 
can be used fo simp 


and also 
ify 


recording with o VCR by 


overriding the recorc 
controls 


ers 


Desire Burt Rutan’s 


unusual propeller aircraft, 
Pond Racer, could become the 
new force in the sport of air 
acing, a field that has long 
been ruled by souped-up 


World War I! fighters. 


percent of full power 


Powered by not one, but two 
Nissan 1,000-horsepower 
auto-racing engines, the slim 
speedster has reached 400 
mph while running at only 60 


Sharn’ color video viewing screens 


are the largest flat-screen, "quid 


crysta-display monitors available 
consumers, yet they're still 
compact and lightweight enoug! 
be portable. The $1,095 5 6-inct 
6M-40U (right) and the $479! 
thin-ilm-transistor panels for high contrast V : 
The smaller monitor weighs |.6 pounds the larger, 4.6 poun 


1 fo 


Genera Electric’s 


variable-speed 
ectrically 
commutated 
motor (ECM) is 
20 percent more efficient 
than conventional induction 
motors used in heating and cooling appliances, an 
improvement that will help manufacturers meet new 
federal efficiency guidelines —and reduce consumers 


utility bills 


fs") 


Most cosmologists believe 
the universe was born in a 
primordial firebalL—the big 
bang—that created a 
uniform burst of energy in all 
directions. Recently, the 
nnants of this explosio 
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Th hand-held Digital Book 


System from Franklin 


Computer accepts two ROM 


read-only memory) card 
simultaneously—e first. That 
neans you can load a | 


one port, a 


dictionary in 


TUNCTIONS as ¢ 
trar slator 


nance 


database, or 


The Audi 90 borrows the powerful V6 engine from its larger 
100-series sibling ond wraps it in o chassis that’s lighter and 
more compact. The result is a sports sedan that sets standards in 
chassis integrity, handling, and finesse Starting at about 
$25,000, it’s an expensive—but well-rendered—automobile 
that’s intended for the serious driver 


W en you cold-start your 


car, emissions flow untreated 

through the catalytic converter 

until if warms and becomes tem that pro Zor-shar, 

ully operational. Now, a tremors interfere with conve 

system from Corning preheats —_isn’t a cumbersome gyro, bt 

he powdered catalytic prism system to “float” with ha 
Naterial with an electric the same image plane. The hefty 56 
current, warming the 

converter aimos 


taneously. 
compact, 

nt system 
relp 
les meet 
California’s 
fough emis 
sions standards 
that take effect in 
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Atnough mechanical flight is no mystery, 
aeronautical engineers have long been stumped 
at imitating the graceful, flapping flight of birds. 
Now Jerry Harris at Battelle Memorial Institute 
and James DeLourier at the University of 
Toronto have succeeded: Their ornithopter has 
birdlike, double-hinged wings that provide lift 
and propulsion with each downward stroke. 

With a one-+horsepower engine, the 

prototype nine-pound craft completed 

its first sustained flight of one 
minute, 46 seconds, 


Scondinoviog builders have 
employed them for years, ond | 
now U.S. builders are experir ‘ 
menting with frost-protected 
shallow foundations for slab-on- 
grade homes. These foundations eS 
use insulation and drainage ae 
techniques to raise the frost line of whe 
the ground under the home so 
footings don’t have to be set as 
deep. The bonus: decreased b 
Se, savings for the homeowner 
ay energy efficiency. 


gy 
& 
ie 
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= 


ilding time and 
in dollars and 


my fins) and! 
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Diwianing 
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reading 
lant ventures into the small end of the fullsize-pickup category with its refined 11 00 
truck, featuring a full-size bed and a V6 engine. Cabin ergonomics, passenger space, anc ality 
Anroation and sound are world-class. In a field dominated by Chev d 
elevate Living Books CD- Ford, it’s the first serious Japanese effort fo b uck 
ROM discs for children with enough load-carrying ability to satisfy ti can 
beyond pictures and text. market. 
As the narrator reads a 
story, children select 
objects and characters with 
a computer mouse and 
watch them respond—ao 
chimney puffs smoke, for 
example, or a cow moos. . 
Living Books can be played ) A-snave 
ona Macintosh or CD-ROM 
drive. Children con read in 1 
homson is the first to announce movie-type ! ee 
ecorde 


receivers that accommodate movies or program 
in letter-box, or wide-screen, format. Ordinary ses would 
display the film sandwiched between black horizontal 
bars. Thomson’s Cinema Screen receivers show pictures 
an aspect ratio of 16 to 9 (width to height). Other 
sources for wide-format pictures include laser discs and 
videotapes. Price: $4,000 to $5,000 for 34-inch sets. 


English, Spanish, or 
Japanese. Price: about $50. 


fis third generation of Mazda’s beloved RX-7 entices 
drivers with o modern interpretation of traditional sports-car 
attractions. Lighter in weight, smaller in size, and more 
powerful than its predecessors, the 1993 edition combines a 
sculpted body with a sequential twin-turbo rotary engine, 


successfully bucking the trend toward increasingly complex, gimmicky 
sport machines 


Lioar, g ranging technique similar to radar that uses lasers 
instead of radio waves, can help make three-dimensional maps of 
air pollution over cities. But the large size of the equipment has 
limited its use—until now. Los Alamos National Laboratory’s new 
mini-LIDAR weighs only 200 pounds and can be transported from 
site to site in a footlocker. It has already been used to record the 
smog over Mexico City. 


As easy fo use ds a 
pencil and paper and as 
helpful as a human 
assistant, Apple's Newton 
is like no other hand-held 
electronic device. It’s more 
than an appointment book, 

a to-do list, a calculator— 

but it’s those things too. It’s 

a digital information ap- 
plionce, and you use it by > ° 
scribbling notes on its small 
screen. Newton then deciphers 


the pencils retain t 


Troaifional writing core 


WOXeS. A DOCKAGE OF elt 


Osfs approxi 


ately SZ 
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MIA, 


ement, Gateway 


By devising a side byside circuit arrange 
f ) e nny L IBook computer one 0 
2000 designers gave the HandBoo | 


the world’s thinnest hard drives—aiving the computer 
the flexibility of 0 notebook but the weight ol 
a palmtop With 
Intel 286 processor, d 40 
meaabyte hard drive, 
‘and a keyboard 
that’s relatively easy 
for touch-typists to 
yse, the $1,295 
HandBook runs nearly all 
off-the-shelf programs 


abe 
the equivalent of or 


CLIMATE 


rt CHAMBER A mock attic inside the high-tech Large Scale Climate Simulator 


enables researchers to significantly revise home-insutation per 
formance measurements. Recently, simulator tests confirmed heat 
loss from convection insulation; until now, tests did not revea! the 
effects of convection. That finding may reduce the labeled R-values 
of insulation by as much as 50 percent 


ROOF-TEST 
SPECIMEN 


SIMULATED 
~~ BUILDING 


AIRFLOW ~ 
id 


multimedia and 
applications 


The Gyro Engine is no large, 
than a roll of film and weigt 
a mere 1.2 ounces: con- 
ventional gyroscopes weig| 
between | and 3 et 
The device uses lig em 
and -detecting el 
sense the motion 
gimbals. The first t 
developer Gyratio 
in a computer me AL 

; 

| 


INTERIOR 


Greraee revolutionizes the 
architecture of the automobile 
with the cab-forward design of 
its LH sedans. The 
Dodge Intrepid’s 

_ raked profile and 
ie e fro 


Cal the University of 
Michigan's souped-up 
Cybermotion K2A robot, 
represents the best in a new 
breed of think-for-themselves 
automatons. Equipped with 
sonar, a vision system, and 
bumper detectors, the 
smooth-moving robot is 
programmed to search for 
black-and-white-striped bar 
codes while charting its 
course for future reference. 
Carmel captured first place in 
an artificial-intelligence 
robotics competition 

this past summer 


wal 
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Erecriee designers 
may soon get what they 
need: A sealed battery with 
energy density almost twice that of 


existing nickel-cadmium cells. Ovonics Battery Co. found a way to 


overcome corrosion problems with metal hydrides, materials it 


uses to make high-energy-density electrodes. The company claims 


the new metathydride battery 
recharges in just 15 minutes. 


The neem tree, a cousin of the 
mahogany that grows in dry, tropical areas, is so useful it has 


decay, its oil is a contraceptive, and neem chemicals block 
ringworms. Now W.R. Grace & Co. markets a neem-seed extract 


applied to plants, kills insect pests during metamorphosis. 


been dubbed “the village pharmacy.” The tree’s twigs deter tooth 


called Margosan-0 that is nontoxic to humans and pets but, when 


A powertul RISC microprocessor in the FroxSystem home theater 
brings unprecedented flexibility and control to digitally processed 


video and audio. Wielding the remote control, you can select, for 


example, line-doubled video for enhanced resolution or realistic 
reverberations from a Beethoven sonata. Its hard disk. can be 
updated with information about TV programs, movies, and CDs. 
With a 31-inch color monitor, the system costs $10,000 


The first ultralight videocamera 
8mm VI-MX7U features an 8X zoor 
angle lens. The lenses use separate 
devices and can be operated simult 
within-a-picture effect. The 1.5- 
pound, $1,499 camcorder boasts 
a color liquid-crystal-display 
viewfinder and stereo 
sound 


Hat dirt bike, half snowmobile, the Honda EzSnow has a rear-drive belt and a snow ski attached to 
the front fork. Based on the EZ-9 off-road bike that is popular in Japan, the vehicle is powered by a 
two-cycle 90-cc engine with an automatic transmission. The EzSnow is made to order for about 
$2,800 and is only available in Japan. 


Combi a stair-climber, a treadmill, and NordicTrack’s well- 
known cross-country skier, and you get the Aerobic Cross-Irainey 
The $1,200 machine allows up to three people to progr 
workouts according to their weight, age, and endurar 


er won't have to worry about checking the batteries in the G2 During use, the system continuously charts pulse and « 
Smoke Detector. Installed between a standard overhead light consumption, as well as speed, time, and distance 
fixture and a bulb, Generation 2’s $20 device runs on alternating 

current when the light is turned on; when it’s off, a nickel-cad- 

mium battery provides continuous operation. The battery 

recharges when the light is on and lasts about six years. 


An unmanned power glider is scheduled to nose through the cold, thin air over Antarc! 194 
to investigate the deterioration of ozone at altitudes upwards of 80,000 feet. With a if 
59 feet, Perseus will sample the air for areas of polar stratospheric ice, which is believ iain 


ozone-destroying chlorine. 


The electric cars soon to be seen on California roads will use 
inductive coupling: a 220-volt recharging system that's safer than 
conventional outlets. Developed by Hughes, the system uses two 
metal coils, one in a plasticcovered paddle and one in the vehicle’s 
charging port. When the paddle is inserted into the port, the coils’ 
magnetic fields interact to complete the circuit. The paddle stays 
cool and can be used safely in any weather. 


Sed CD Multimedia Entertainment System redefines the world 
of video games. The 500-megabyte CD-ROM drive plugs into 
Sega's Genesis console and 

contains a 68000 
processor, a high- 
speed laser, and 
0 custom graphics 
chip. Because the 
CD games contain 
500 times more 
memory thar 
conventional 
cartridge-based ones, 
they offer superb 
graphics plus intricate 
plots and realistic digital sound. 
The system costs $299. 


1 he when it seemed the world’s c 
\ Volvo on safety-consciousness, the 
with an innovative Side Impact Pro 
passengers in side collisions. In adc 


designed to dissipate cr 


irmakers had caught up with 
Swedes leapfrogged ahead 

tection System for driver and 
ition to anti-intrusion beams 


installed in doors, the chassis of the 1993 Volvo 850 GLT 
incorporates special crosswise components that are 


ish forces throughout the car’s 


structure and keep th 


e passenger cabin intact. 


ye 


As watertight as a 
submarine, the Nikonos RS is 
the world’s first autofocus 
single-ens-reflex 35mm 
camera that can be 
used underwater 
without a housing. With 
true through-thelens — 
reflex viewing, 
underwater 
Rx, photographers can see 
: exactly what each shat - 
_ will look like. The: 
$3,486 Nikonos RS 
hos three inter 
¢ changeable lenses:a 
* 28mm,amico 
, 50mm, and a zoom 


a 
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ANTIFREEZE 


FOUR-STAGE 
FILTER 
REMOVES 
IMPURITIES, 
INCLUDING 
HEAVY METALS 


ADDITION 
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RE-INHIBITOR 
MAKES 
ANTIFREEZE 
READY 

FOR REUSE 
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This false-color image is the 
most detailed picture of an 
asteroid ever produced. The 
Galileo spacecraft photo- 
graphed Gaspra, this 12-mile- 
long potato-shaped chunk, as 
it flew through the asteroid 
belt en route to Jupiter. The 
false colors, which represent 
surface reflectivity, help 
scientists analyze the 
asteroid’s mineral 
composition. 


Tuck this compact machine and a camcorder into your bag for 
one of the most portable movie-projection systems available. The 
Fuiix Video Projector P-40U weighs less than a pound and isn’t 
much larger than a videocassette. The $799 machine projects 
images measuring up to 40 inches diagonally. It works with any 
camcorder, VCR, or disc player with a video output terminal 
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Sintly put, the Jaguar XJ220 is the world’s tastest production 
car, with a documented top speed of 212 mph. A limited 
production supercar (not for sale in the United States) powered 
by a fwin-turbo V6, the XJ220 has been sold out for nore than 
breathtaking $750,000 per copy 


yedr, even at d 


A silicon “neuron” mimics the behavior of biologic 

more accurately than the computer chips and softwar an 
used fo simulate neural activity, say its developers ¢ 

University and California Institute of Technology. Hundr 

these artificial neurons, which work with analog inst -of 
digital voltages, can be formed on one chip 


The FSX (Future Shock 
Experimental) prototype 
mountain bike from 
Specialized Bicycle 

Components uses a 


suspension system similar to 


A innovative engine developed by Mazda combines 
rotary technology with abundant; clean-burning hydrogen 
fuel. Incorporated into Mazda’s HR-X concept car, the 
smooth-running prototype produces 100 horsepower. The 
engine is one step in a hydrogen-fuel program the company 
is pursuing that could revolutionize the fossil-fuel: 
based auto industry. 


Multifarious manipulator 


This strange-looking experimental device is a new kind of alkpurpose construction machine that | 
could prove invaluable for underground excavation, hazardous-waste removal, and space 
exploration—depending on the tools attached to it. Developed by The National Institute of Standor 
and Technology, the device’s triangular platform can lift loads more than five times its own weight 
Six cables maneuver it in any 
direction. 


Animate! 


Montes Quicktime system 
software not only brings 
multimedia capabilities to a color 
Macintosh, but because the 
information is stored in a 
standardized-format file, you can 
cut and paste a movie clip, for 
example, into a word-processing 
file. Quicktime 1.5 is about 
twice as fast as the 15-frames-per-second original 
version and features improved resolution. 
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| Aim to please 


Fess through the Canon EOS A2E 
SLR’s viewfinder at one of the five small 
rectangles spaced across the screen and 
presto! The camera focuses on that part of } 
the scene. This unusual optical magic is 
performed by charge-coupled-device 
sensors in the viewtinder that detect your 
line of sight, The camera even provides a 
depth-of-field preview just by glancing at 
the viewing screen's upper left-hand corer. 


E ont’ Probe is one of the slickesHooking coupes in a crowded 
field. The original was in the avantgarde of aerodynamic styling 
the new generation'smooths out the handling glitches while 


modernizing the stylish exterior and interior. It’s a good car made 
better with refinement. 
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¢’s a first for minivans: an electrically powered sliding 
Pe-Cordaer Featured on the 1993 Oldsmobile Silhouette, the door 
conveniently operated from an overhead panel by fron 
occupants or by remote control with the doorlock ke 
Pn d postage-stamp-size cassette into Sony's NT-1 Digital Micro Recorder for up to two hours of the door hits an obstruction while closing, it automatic 
high-quality speech recording. The first digital scanning and recording system of its size, the NT-1 reverses direction. It’s a weltengineered safety featu 
eliminates the bulky mechanisms found in other recorders that are used to exactly trace the recorded overdue for minivans. 
track. Frequency response is between 10 and 14,500 hertz. Price: less than $1,000. 


SILICON-COATED DRUM 
DEVELOPER 


| TONER JMBEDDED WITH 
CERAMIC PARTICLES 


QVLIL VCLSULALL' | FUSER 


Phictograpber using the Olympus Infinity Zoom 220 Panorama 
can switch between regular and dramatic panoramic modes on a 
whim—without starting a new roll of film, a step that other 
— aids dual-format 35mm cameras require. The 
panorama pictures 
have a height+to- 
width aspect 
ratio of about 1 a So 
to3.TheS400 wy ase 

camera also UUO-Drintver 
features a built: 
in flash with 


red-eye A long-life imaging system and a Sensitivity to en 

reduction anda concerns ore the hallmarks of Kyocera’s Ecosys prin 

28-56mm disposable toner cartridges, the Ecosys has a refillable well repletr 

zoom lens, ished from biodegradable containers. To extend printer ite, me 
drum iS Coated with a thin film of amorphous silicon that is cor 
tinuously cleaned by ceramic particles in the toner. The economi 
bonus? Printouts cost less than a penny a page, compared wilh 
three or four cents for typical lasers. Price: $1,795 


STEVE STANKIEWICZ 


A, experimental transparent 
| panel could one day transform 
ordinary windows into see- 
| through solar cells. Developed 
} by Michael Gratzel of the 


Swiss Federal Institute of <<". 


Technology and Brian ie 


e 


F houses could change colors 
the way people change 
Clothes, they would save 
energy by “wearing” lighter, 
heat-eflecting hues in the 
summer and darker, heat 
retaining tones in winter. That’s 
the potential of experimental 
pigments that switch from a 
light color to a dark one at a 
specific temperature. The 
unusual substances were 
developed at the Naval Civil 
Engineering Laboratory in Port 
Hueneme, Calif. 


Mutimedia presentations can be made 
right out of a briefcase with Philips’ CD-| 
360 laptop, which plays CD-I, audio 

CD, Photo CD, and CD-ROM 
XA. The video, which 
runs at ten-frames- 
per-second, can 

be viewed on the 

unit’s six-inch 

color active-matrix 
display or on a TV 
or video monitor. A 
pointing device and stereo speakers are built in; 
a. remote control is optional. Price: $1,995. 


POSITIVE 
ELECTRODE 
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TITANIUM OXIDE 
CONDUCTOR 


DYE MOLECULE 
THROWS OFF 
AN ELECTRON 


GLASS 


TIN OXIDE 


~ CONDUCTOR 


_ NEGATIVELY 


CHARGED 


The Telaire CO, monitor is a 
forerunner of affordable, yet 
highly accurate, carbon- 
dioxide detectors for homes 
An increase in the odorless 
gas is a cue that a home 
ventilation system is not up to 
snuff. The monitor can also be 
wired to alert the ventilation 
system to bring in more fresh 
air when CO, levels tise. 
Developed and sold by 
Gaztech and also marketed by 
Honeywell, the $400 device 
displays readings in 

parts per million. 
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Lincoln's 1993 Mark Vill redefines the American luxury coupe 
with European styling, agile suspension, and a brand-new 32- 
valve V8 engine. These refinements mark a generational shift for 
this breed of car, which is often stodgy and mildly overstuffed. 


A high-speed computer that senses ride motion 
adjusts these shock absorbers as quickly as five 
times per highway jolt. Available on the 1993 
Cadillac Allanté, Seville Touring Sedan, and 
Eldorado Touring Coupe, the system is a 
technically sound, low-cost approach to ride 
control that comes close to eliminating the 
compromise between ride harshness and 
handling. 
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Sit, exploits state-of-the-art 
technology—including its 
Super Trinitron picture tube 
and digital signal processing 
(DSP)—in the KV- 
32XBR95S television. The 
ultra-slim tube allows for the 
flattest screen available for 
distortion-free viewing. When 
you select programming from 
an on-screen menu, DSP automatically 
makes adjustments for that program’s 
optimal sound and picture. The $2,600 
television has Dolby surround sound, 
digital picture-in-a-picture, and two built- 
in tuners. 


Sine resonance—used by the military to screen artillery 
shells for chemical and biological warheads—has been 
enlisted by researchers at Los Alamos National Laboratory to 
combat the sickness-causing bacteria Salmonella enteritidis 
that often lurks in chicken eggs. The eggs are placed 
between acoustic generating and receiving transducers. 
Normal eggs resonate with a single frequency; eggs that 
have been injected with the bacteria have a second, higher 
frequency resonance. Someday this equipment could be 
used for widespread egg screening. 


a S) Not only is Ryobi’s 
g = Mulchinator the industry's tirst 

7 battery-powered mower that 
mulches, but it’s also capable oF 
cutting more grass than other cordless 
electric mowers. Equipped with a powerful, 
rechargeable 24-volt battery, this quiet 65-pound mowel 
can cut as much as a half-acre lot on a single charge. It fully 
recharges in 16 hours. Price: about $400. 


Wit a top shutte speed of | him 
| of a second, the M " jaxxum 9xi is 
7: fastest autofoc SLR you can buy. 
i t of the ten shute ades are built of rugged, 
ets fiber-reinforced epoxy. That 


lade a low ig et enabl 


4 cee el ickly, and they’ 0 uN 
i peated _ a teh 
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2 Wit AT&1’s VideoPhone 
2500, the first full-color 
~ Motion videophone, calls 
really are the next best thing 
to being there. Images 
appear on the 3.3-inch 
iquic-crystat-display screen 
at ten frames per second 
y (onethird the speed of full 
motion video). These 
$1,499 phones plug into 
standard phone jacks 
a Sa and—here’s the best par-— 
ir calls cost the same. 


Ozone observer 7 BAY te x \ | 


- 


Nists fe osphere Research Satellite UARS), a4 
to provide a ne global v view ieee layer, is 


reporting good news. Last winter, levels of chlorofluorocarbons 
(CFCs) were the ighest recorded above many parts of the 


Me he n Hemisphere, prompti ing | the U.S. Senate to pass anew 
ian quicker nae of CF production by a vote 
9 Si 0 far, the Northern Hemisphere’s ozone layer hasn't 
re iorated sfc but if that situation starts to change, 
will be Mareing : 


wt 


Cleanup 
Tew 


Rodshoped Clostridium 

' pasteuranium bacteria digest 
, the ozone-destroying 

| chlorofuorocarbons (CFCs) 

} used in refrigerators and air 

t conditioners, Discovered by 

1 Derek R. Lovley, a 
microbiologist at the U.S. 
Geological Survey, the 
 bocteria may help break down 
CFCs in appliances thot have 
been dumped in 
Jondtills—before the 
chemicols leak into the 


atmosphere. 


Kraft Telerobotics believes its new Haz-Trak excavator w 


ill bring 
the historically low-tech construction industry into the space an 


ce ge 


4 sing sophisticated force-feedback electronics, the operator < 
| = i move the shovel intuitively and “feel” what it touches, aven 
——— - = iF Y though the operator may be miles from the site. As its nome 
: . implies, Haz-Trak may come in handy for cleaning up chemica 
and nuclear waste sites. 


Japanese-American twins 


Twin beneath the skin, the Mercury Villager and Nissan Quest ore the most carlike minivans to 
=f assengers sit closer to the ground than in other minivans, and the suspension provides a 
sotter, sedanlike ride. The result of four-year joint project by the two carmakers, the vans are 


powered by 0 three-liter V6 derived from the engine used in the Nissan Maxima. The Quest and 
Villager are priced from about $1 7,000 to $23,000. 


Z 
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Heat relief 


Physicist Thomas Mee found 
a use for fog other than 
providing London with 
ambience: outdoor cooling. 
The Mee Fog device sprays a 
supertine mist of water 


TEVE STANKIEWIC: 


through patented stainless- Evin at Philips are 

steel nozzles to drop air exorcising ghosts from TV sets 
temperatures by as much as with the first ghost canceling 
40°F—enough to make - reference (GCR) signal. The 
scorching Southwestern GCR signal is inserted at 
backyards bearable in . broadcast stations; hardware . 
summer. The system is used | that converts if to digital — 

in public areas such as New |. formats—now at cable 
York’s Bronx Zoo and Expo —j,_ companies and soon available 


“92 in Seville, Spain. 


in TV sets—then adjusts and_ 


It’s in the cards 


The NCR 3170 is one of the early 
notebook computers to feature the 
credit-card-size PCMCIA slot as a 
standardized “disk drive.” The slot 
handles memory cards, high-speed 
modem cards, network adapters, 
and more. A built-in fax/modem 
card and an optional wireless e-mail 
system complement this 4.9-pound 
notebook’s 386 SL processor and 
80-megabyte hard drive. This 
combination of features can’t be 
found in a lighter 
notebook. 


STEVE KARP 


Space-age spud peeler 


P eeling potatoes with lasers may save 10 to 25 percent of the 
vegetable now lost by conventional steam methods. The system, 
developed by scientists at Battelle Memorial Institute and H. J. 
Heinz Co., employs three 25-kilowatt laser beams that strike the 
Spud as it travels down a conveyor belt. The lasers vaporize only 
the skin, leaving a trace of carbon and a naked potato. 


acoustics 


A companion to virtual reality, 
“virtual acoustics” create the 
illusion that sounds are coming 
from specific points in space. 
When the listener moves, a 
tracking device mounted on 
headphones signals a 
computer, which manipulates 
the sounds transmitted. NASA's 
system 
might 
eventually 
be used to 
help air traf- 
fic control- 
lers track 
planes in 
congested 
skies. 


Washer 
from space 


”” CLEANING 
SOLUTION IN 


A quiet, efficient washer/dryer that Arthur D. Little developed for 
Space Station Freedom uses just 1.1 gallons of water 


RANDAL HUNTING 


{ to wash one pound of clothes, as compared with seven 
gallons for conventional washers. An inflatable bladder 
pushes clothes against the appliance’s interior wall as 
detergent and water flow through them. After rinsing, 
the bladder retracts and drying begins. 
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Maximum 
zoomer 


Skeptic said it couldn't be 
done, but Canon developed a 
10X autofocus zoom lens for 
35mm cameras—the highest 
ZOOM ratio ot any inter- 
changeable SLR lens. The EF 
35-350mm £/3.5-5.6L 
Ultrasonic zoom lens weighs 
only three pounds and is just 
6.6 inches long. The optical 
design incorporates five lens 
groups that move 
independently for zooming, 
plus a sixth group, placed at 
the rear, for focusing. 
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ikeboard has two 


joking If more 

sin. Riders propel the board forward DY tWisting their fogs 
A “a, Bnduil< se. Te 
tion while twisting their upper me farting irom g 
momentum to fravel up an incline 


= 
| ONE WAVELENGTH OF LIGHT a 
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A twist on the popular skateboard, SN 
independently pivoting toot platforms us 
maneuverable than its single-plattorm 0 
a rhythmic heels-together toes-togeter Er 4 
standstill, practiced riders can even gain er g 


There are 18 ways to customize the Pentax PZ-1, from changing 


exposure-compensation increments to leaving the film leader S AE 
ams 
extended after rewinding. Other unique features include Auto queezing ot fe ae de 
Zoom Effect, in which the builtin intelligent lenses zoom during through a Wels 0p | ae 
the exposure to create impressionistic streaks around a solid enabled researchers : fe ’ 
image; and a mode that selects the best aperture for maximum Bell eagle to ee i a 
| é § 1] per S Te 
contrast and sharpness for a given lens and subject. Price: $877 billion bits of data per squal 
inch on a thin magneto-optic 
film. That density could store | 
( 
two copies of War and Peace BF isu \ i | 
on the head of a pin. The RECORDING SPOTS 
technique, called near-field 


scanning optical microscopy, 

represents a three-hundredfold 
improvement over curren 
magnetic-storage capabilities. 


The cellular phone industry is 
undergoing a crucial switch 
from analog to digital that will 
revive the overtaxed system 
with more channels, improved —_| 
voice clarity, and advanced baer 74 a 
data services. The first phones 
to offer analog and digi 
capabilities are the Time 
Division Multiple Access 
1 


phones from Ericsson GE This suction-cup-and-handle device, called the Cardiopump ia 
Mobile Communications. The make cardiopulmonary resuscitation techniques significantly Ki 
| palmsize $1,699 portable effective. Medical personnel place the unit on the victim mn 
| weighs 11.6 ounces and pro- and push downward, then pull on the handle. This expats te 
vides 120 minutes of talk- chest cavity, helping to draw blood into the heart and ai ee 
time in digital mode. The lungs. Developed at the University of California at San Fron 


$999 mobile unit weighs 


fine {/ 2.8 pounds. 
He ERICSSON S 


the device is undergoing clinical trials 


Enviro tools ee, 


the shots - 


lial of missing the action on the 
field while the TV camera pans the 
stands? With Bellcore’s experimental video- xf 
camera technology, you—and 
___ millions of others—could direct 
the camera views by touching 

your screen or using 

your remote control. A 


a Flexi-C A. wns Power 
~ System is the first line of consu priced 
cordless sai ers and drills with removable 
" battery packs nickabendeon um batteries a 
con be rechorgd as man as 1,000 times; 
once depleted, they on @ sent to Skil for 
__ feprocessing, rather r than ending up up in landfills 
where they may leak pe metal pollutants 
A Another manufacturer, 

Black & Decker, 


Sin east ~ broadband signal, al 
to id “J sania, _ made by “stitching” 4| 
o° together several 

Beiter standard TV camera 


views, is sent to a 
central site and then 
sampled by viewers 


over cable or special phone 
lines. Other uses: video conferencing and security. 


i 
Beyond Pluto 


_. - 

I ate August, astronomers using the University of Hawaii’s 88- 
4 ‘felescope atop Mauna Kea spotted a faint, reddish object 
beyond the orbits of Neptune and Pluto. The object, now known 
05 1992 QB1, is about 150 miles in diameter and is currently 
eres four billion miles from the sun. QB] may confirm the 


oe of the Kuiper belt, a hypothetical region of icy minor 
A anets on We outskirts of the solar system. 


Sun or shade 


cheat backseat passengers: Two-part sliding panels overlap so the roof can slide open in the front, the 
rear, or both. The BMW also offers the equivalent stowage room of a family wagon, and its self- 
leveling rear suspension compensates for weighty loads. 


CD TV 


When you plug in Memorex’s Video Information 
System, your television becomes a CD-ROM player 
that delivers enhanced sound and up to 16 million 
colors. A memory cartridge lets you 
electronically put a game aside and 
resume playing later. The $699 MD- 
2500 plays audio CDs as well. 
Compton’s animated Multimedia 
Encyclopedia is packaged with 

- the player. 


A last—the practical sports sedan has arrived. The BMW 525i Touring’s unique sunroof doesn’t | 
: 


| 
= 
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The Year’s 100-Greatest Achievements 
in Science and Technology 


AUDIO AND VIDEO 


Bellcore Electronic Panning Camera, 
Bellcore, 290 W. Mt. Pleasant Ave., 
Livingston NJ 07039, p.87; 
Cinema Screen Television, 
RCA/Thomson Consumer 
Electronics, 600 N. Sherman Dr., 
Box 1976, Indianapolis IN 46206, 
p.72; Flatpanel TFT LCD Color 
Monitors, Sharp Electronics Corp., 
Sharp Plaza, Mahwah NJ 07430, 


p.70; Fox 800 Remote Control, Fox 


Electronics & Technology, 2251 


Cattlemen Rd., Sarasota FL 34232, 


p.70; FroxSystem Home Theater 
System, Frox Inc., 323 Sinclair 
Frontage Rd., Milpitas CA 95635, 
p.75; Fujix Video Projector P-40U, 
Fuji Photo Film, 555 Taxter Rd., 
Elmsford NY 10523, p.78; Ghost 
Cancellation Reference Signal, 
Philips Laboratories, 245 Scarbor- 
ough Rd., Briarcliff Manor NY 
10510, p.84; KV-32XBR95S TV, 
Sony Corp., Sony Dr., Park Ridge NJ 
07656, p.82; NT-1 Tape Recorder, 
Sony Corp of America, Sony Dr., 
Park Ridge NJ 07656, p.80; Twin- 
cam VLMX 7U 8mm Camcorder, 
Sharp Electronics Corp., Sharp 
Plaza, Mahwah NJ 07430-2135, 
p.75; Video Information System, 
Tandy Radio Shack, 700 One Tandy 
Dr., Forth Worth TX 76106, p.87. 


AUTO TECHNOLOGY 


Catolytic Converter, Coming, Inc., 
MP-WX-2-9, Coming NY 14831, 
p.71; Hydrogen Rotary Engine, 
Mazda Corporate Public Relations, 
7755 \rvine Center Dr., Irvine CA 
92718, p.79; Inductive Chargin 
System ( 1 Electric Vehicles, Hughes 
Power Control Systems, Box 2923, 
Torrance CA 90509-2923, p.76; 
Metal Hydride Battery, Ovonics 
Battery Co., 1826 Northwood Dr., 
Troy MI 48084, p.75; Northstar V8 
Engine, Cadillac Motor Car Div., 
General Motors, 2860 Clark Ave., 
Detroit MI 48232, p.66; Power 
operated Sliding Door, Oldsmobile 
Div., General Motors, 920 Town 


send St., Lansing Ml 48921, p.80; 


Laboratory, 4800 Oak Grove Or., 
Pasadena CA 91109, p.78} 
Omithoptor, University of Toronto, 
Institute for Aerospace Studies, 
4925 Dufferin St., Downsview, 
Ont. M3H 516, Canada, p.72; 
Perseus, Aurora Flight Sciences 
Comp., 10601 Observation Rd., 
Monassas Municipal Airport, 
Manassas VA 22110, p.76; Pond 
Racer, Bob Pond Racing Inc., 
14771 Pioneer Trail, Eden Prairie 
MN 55347, p.70; Space Station 
Washer/Dryer, Arthur D. Little, 25 
Acom Park, Cambridge MA 02140- 
2390, p.85; SWIFT FootHaunched 
Sailplane, Stanford University, 
Department of Aeronautics and 
Astronautics, Stanford CA 94305- 
4035, p.68; Upper Atmosphere 
Research Satellite, NASA 
Headquarters, 300 3rd St., SW, 
Mail Code S, Washington DC 
20546, p.83. 


CARS 


Audi 90, Audi of America, 3800 
Homlin Rd., Auburn Hills AAI 
28326, p./1; BMW 525i Touring, 
BMW of North America, 300 
Chestnut Ridge Rd., Woodcliff Lake 
NJ.07675, p.87; Dodge Intrepid, 
Dodge, 12000 Chrysler Dr., 
Highland Park Ml 48288-1919, 
p./4; Ford Probe, Ford Motor Co., 
1701 Rotunda Dr., Dearborn Ml 
48) 21, p.80; Jaguar XJ220, 
Jaguar Cars Inc., 600 Willow Tree 
Rd., Mahwah NJ 07605, p.78; 
Jeep Grand Cherokee, Jeep/Eagle, 
12000 Chrysler Dr., Highland Park 
MI 46288, p.68; Lincoln Mark 
VIll, Ford Motor Co., 1701 
Rotunda Dr., Dearborn MMI 48121, 
p.82; Mazda RX-7, Mazda Motor 
of America, 7755 Irvine Center Dr., 
Irvine CA 92718, p.73; Mercury 
Villager, Lincoln-Mercury Division, 
300 Renaissance Center, Box 


43322, Detroit Ml 48243, p.84; 


Nissan Quest, Nissan, 990 W. 
190th St., Torrance CA 90502, 
p.84; Toyota 1100 Pickup Truck, 
Toyota USA, 19001 South 
Wester Ave., Box 2991, Torrance 


~ (490509, p.72. 


COMPUTERS AND 
_ ELECTRONICS 


Electronics, 100 Randolph Rd., 
Somerset NJ 08875, p.80; 
Ericsson TDMA Digital Dual Mode 
Cellular Telephone, Ericsson GE 
Mobile Communication, 1 Triangle 
Dr., Research Triangle Park NC 
27709, p.86; Escort 900 MHz 
Digital Spread Spectrum Phone, 
Cincinnati Microwave, 5200 Fields- 
frtel Rd., Cincinnati OH 45249, 
p.69; Ferroelectric LCD Panel, 
Rowland Co., 1675 Broadway, 
New York NY 10019, p.66; 
Franklin Digital Book System, 
Franklin Electronic Publishing, 122 
Burrs Rd., Mt. Holly NJ 08060, 
0.71; Gateway 2000 Handbook, 
Gateway 2000, 610 Gateway Dr., 
North Sioux City SD 57049, p.74; 
Gyro Engine, Gyration Inc., 12930 
Saratoga Ave., Saratoga CA 
95070, p.74; Holographic 
Memory, Microelectronics and 
Computer, 3500 W. Balcones 
Center Dr., Austin TX 78759- 
6509, p.67; living Books, 
Broderbund Software, Box 6121, 
Novato CA 94948-6121, p.72; 
Magneto-optic recording, AT&T, 
Room 3127, 5 Wood Hollow Rd., 
Parsippany NJ 07054, p.86; 
Multimedia CD-ROM Player, Sony 
Comp of America, Sony Dr., Park 
Ridge NJ 07656, p.69; NCR 
System 3000 Model 3170 
Notebook, NCR Corp., Box 6497, 
Somerset NJ 08875, p.84; 
Newton Personal Digital Assistant, 
Apple Computer, 20525 Mariani 
Ave., Cupertino CA 95014, p.73; 
Quicktime Software, Apple 
Computer, 20525 Mariani Ave., 
Cupertino CA 95014, p.79; Silicon 
Neurons, MRC Anatomical 
Neuropharmaco, University of 
Oxford, Oxford OX 3TH, England, 
p.78; VideoPhone 2500, AT&T, 5 
Wood Hollow Rd., Parsippany NJ 
07054, p.83; Wearable PC 
Terminals, NEC Design Center, 3- 
18-21, Chibaura, Minato-ku Tokyo 
108, Japan, p.67. 


ENVIRONMENTAL 
TECHNOLOGY 


American EcoWriter Pencil, Faber 
Castell, 4 Century Dr., Parsippany 
NJ.07054,.73; Clostridium 
Pasteuranium Bacteria, U.S. 
Geological Survey, Water 
Resources Division, 480. National 
Center, Reston VA 22092, p.83; 


~ RECREATION . 
Aerobic Cross Tries, NodicTiadk, 
‘ 104 a we ‘ 


04: Peavy R NN 
55318, p.76; EI-9 Snowcycle, 


Honda Motor Co., -1’Minam — » Colifomia at Berkeley, 601 
home, Ni ~—Cormpell al, Bakaly CA 


Washington DC 20585, p.68; 
Miniature LIDAR, Los Alaios 
National Laborato, Los Alamos NM 
87545, p./3; Prestone Recycling 
System, First Brands Corp., 83 
Wooster Heights Rd., Danbury ay 


06813, p./7. 
HOME TECHNOLOGY 


Convective Heat Pe ee 
Oak Ridge National Laboratory, 
Box 2008, Oak Ridge TN 37830, 
p./4; Frostprotected Foundations, 
The Society for Plastics, 1275 K 
St., NW, Washington DC 20005, 
p./2; 62 Smoke Detector, 
Generation 2, 10580 Barkley, 
Suite 62, Overland Park KS 
66212, p.76; GE Electrically 
Commutated Motor, GE Motors, 
1635 Broadway, Fort Wayne IN 
46802, p.70; Mee Fog System, 
Mee Industries, 4443 N. Rowland 
Ave., El Monte CA 91731, p.84; 
Mulchinator Battery-Powered 
Mower, Ryobi America, 1424 
Pearman Dairy Rd., Anderson SC 
29625, p.82; Solar Cell Windows, 
Institute of Physical Chemistry, 
Swiss Federal Institute of 
Technology, CH-1015 Lausanne, 
Switzerland, p.81; Telaire CO, 
Monitor, Honeywell, 1985 Douglas 
Dr. N., Golden Valley MN 55422, 
p.81; Thermochromatic Pigments, 
Noval Civil Engineering Laboratory, 
Port Hueneme CA 93043-5003, 


p.81. 
PHOTOGRAPHY 


Canon EOS AZE, Canon U.S.A, 
One Canon Plaza, Lake Success NY 
11042-1113, p.79; Canon Zoom 
Lens EF 35-350mm, same as 
Canon EOS AZE, p.85; Minolta 
Maxxum 9xi, Minolta Corp., 101 
Williams Dr., Ramsey NJ 07446, 
p.83; Nikon N90 Camera System, 
1300 Walt Whitman Rd., Melville 
NY 11747-3064, p.67; Nikonos 
RS, Nikon, 1300 Walt Whitman 
Rd., Melville NY 11747-3064, 
p.77; Olympus Infinity Zoom 220 
Panorama, Olympus Corp., 145 
Crossways Park W., Woodbury NY 
11797, p.80; Pentox PZ-1 35mm 
SLR, Pentax, 35 Inveree Dr. E., 


Box 6509, Englewood €0.80155- 


6509, p.86. : 
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Geovid 7x42 BDA Binoculars, Leica 
Camera, 156 Ludlow Ave., 
Northvale NJ 06747, p.68; Sega 
CD Multimedia Entertainment 
System, Sega Enterprises, 130 
Shoreline Dr., Redwood City CA 
95037, p.77; SnakeBoard, 
SpakeBoard USA, 8810 Rehco 
Rd., San Diego CA 92121, p.86; 
Specialized FSX Concept Bike, 
Specialized Bicycle Components, 
15130 Concord Circle, Morgan 
Hill CA 95037, p.78; Yamaha 
1993 GISTOO0A, Yamaha 
Motor Corp., 6555 Katella Ave,, 
Cypress (A.90650, p.67; 

Zeiss 20x60 S Binoculars, 

Carl Zeiss Optical, 1015 Commerca 
St., Petersburg VA 23803, 

p71. 


SCIENCE AND 
TECHNOLOGY 


Cardiopump, Ambu Inc., 611 North 
Hammonds Ferry Rd., Linthicum 
MD 21090-1356, p.86; Corbon- 
13 Diamond, Ford Motor Co., 
Physics Department, Box 2053, 
Dearborn MI 48121, p.66; Test 
fube-grown Tomatoes, USDA 
Western Regional Research =ntey, 
800 Buchanan St., Albany (\ 
94710, p.69; Otzi, Institut Fur Ur 
und Frubgesc, Innsbruck Ui... «ity, 
Innrain 52, Neubau, Bt. lV, 
Stock, A-6020 Innsbruck, / 
p.68; Acoustic Salmonella 
Detector, Los Alamos Natio: 
Laboratory, Los Alamos NM’ 
87545, p.82; “Smart” Pil 
University of New York at 5. o, 
136 Crofts Hall, Buffalo 
14260, p.67; CARMEL the ot, 
University of Michigan, Ele! 
Engineering and Computer xe 
departments,1101 Beal, ido 
Ml 48109-2110, p.74;4 ak 
Excavator, Kraft TeleRoboti 
11667 W. 90th St., Over: 
Park KS 66214, p.84:-Vo is 
in the Cosmic Microwave 
Background, Lawrence Ber: 
laboratories, 1 Cyclotron &: 
Berkeley CA94720, p.70; 2 
Potato Peeler, Battelle Mer al 
Institute, 505 King Ave., 
Columbus OH 43201-2692. 
p.85; Altpurpose Constructi 
Machine, U.S. Dept. of Com at 
Natl, Institute of Standards: 


~ Technology, Gaithersburg M! 


20899, p.79; Neem Tree, \ & 
Grace & Co, Washington Rea 
Center, 7379 Rte. 32, Colu: i 
~ ND 20861, p.75; Solar Sys'em 

Object 1992 QB1, University of 
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BY MARCELLE M. SOVIERO 


Next-generation video 
games are more like movies than games. 
Many of the titles will incorporate video sequences 
and actors instead of computer-generated graphics. Upcoming titles for the 
Sega-CD system and Turbo Technologies Turbo Duo are shown here (left to 
right): Magical Dinosaur, Night Trap, Batman Returns, The Adams Family, 
Sherlock Homes Consulting Detective II, and It Came From The Desert. 


wer rookie. Your mission is to maneuver the 
Hole Hég through tube-shaped sewers while dodging de- 
bris# Your co-pilot on the TV screen is unsympathetic: “Wel- 
come to the sewers,” he sneers at you. “The guy youre replac- 


_ying had the same smirk you have. Take a deep breath, 
rookie, and until you earn a better name, you're Dogmeat. 


Now, climb aboard...” 


his video-game sequence is special because it 
looks, and sounds, like a movie. To play the 
game you need a CD-ROM drive, which uses a 
five-inch optical disc much like an audio CD. 
Put the disc in the drive, press “start,” and 
youll notice immediately the differences be- 
tween this and conventional cartridge-based 
games. First off, like some big-budget Holly- 
wood production, credits roll across the screen. Next, an ac- 
tor—no, not a graphic image that was generated by a com- 
puter—appears. This character, code-named Ghost, lays 
out the plot for you—and his speech sounds real, not simu- 
lated. As you progress to more and more complex levels of 
the game, additional characters appear and talk to 
you—it’s as if the actors in a movie turned to the cameras 
and spoke directly to you, in your living room. 

Now that CD-ROM technology can be packaged in less- 
expensive machines that dock with game consoles, more 
and more people will be able to indulge in these armchair 
adventures. Sewer Shark, developed by Sony Image Soft in 
Los Angeles, is one of the first of the new CD-ROM video 
games created for the latest generation of hardware. Sewer 
Shark runs on the $299 Sega-CD player, which attaches to 
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beets 


se Some of Nintendo’s 16-bit game car- 
tridges now contain a Super FX chip that enrich games with three-dimen- 
sional effects. 


§ the company’s Genesis console. The other video-game giant, 

& Nintendo, will also release a CD-ROM player for its Super 

g Nintendo Entertainment System (Super NES) console next 

w year. There’s also a trend toward developing even more so- 

5 phisticated, more costly CD-based machines for the home 
(see Games Galore and More). 

The goal with these new video games is heightened, take- 
your-breath-away realism—and the necessary video and au- 
dio enhancements to make this happen require significant 
amounts of memory storage. Standard semiconductor-car- 
tridge-based 8- and 16-bit games lack the memory capacity 
for live video images, but CD-ROMs can store 500 times 
more information than conventional cartridges. Producers 
of CD-ROM games can add amenities such as motion video 
and CD-quality audio that intensify the action. 

But there’s one disadvantage: With CD-ROM games 
there may be delays while advancing from one level to the 
next because accessing the video or audio data is slowed by 
the mechanical process. Finding information on a disc and 
then reading it off may involve delays lasting almost a sec- 
ond. Although that doesn’t sound slow, “On a cartridge you 
can pull off data at a much faster rate,” says Stewart Bond, 
senior vice president of the CD group at Electronic Arts, a 
software company in San Mateo, Calif. 

The Sega-CD and the Genesis console have the same 
“brains” as first-generation Apple Macintosh personal 


Two new CD-ROM video 
game systems: Sega of 
America’s $299 Sega-CD, 
which plugs into the Gen- 
esis console (left), and 
Turbo Technologies $299 
Turbo Duo (right) are now 
available in the United 
States. The $299 Turbo 
Duo was the first game 
system available in this 
country to accommodate 
both CDs and cartridges. 


Uw ves WEF A ony 
f (eu VES ALIN WUUA 
5 


bi la 68000 pro- 

each contain a 16-bit Motoro 
Se eaiine The Sega machine can also play audio CDs 
and offers a wide range of on-screen program- 
ming, as well as a CD-plus-G mode (CDs plus 


oa 5). | 
Se eye #1080 CD-ROM accessory is expect- 
ed to incorporate a custom 32-bit processor and 
will dock with the Super Nintendo Entertain- 
ment System (Super NES) 16-bit console. Last 
month, however, Nintendo began to equip some of its 16- 
bit games with a special chip, the Super FX, that enhances 
games with three-dimensional qualities (see illustration). 
The chip, built into the cartridge rather than the machine, 
is based on RISC (reduced-instruction-set-computing) tech- 
nology, now used in powerful scientific and engineering 
workstations [“Next Generation PCs,” April]. The Super FX 
chip allows a dozen or so characters to move at high speed, 

imulating three-dimensions. 
; Two Panu systems that can accommodate both the 
cartridges and the CD-ROMs have been available in Japan 
for about a year. NEC’s PC Engine Duo and the Wonder- 
mega from JVC and Sega can also play sing-along karaoke 
discs. The first combination unit to be introduced in the 
United States is Turbo Technologies’ $299 TurboDuo, avail- 


able this month. 


these hardware advances. Since the Sega, Nintendo, and 

Turbo Technologies’ hardware systems are not compati- 
ble, each company is battling to create the most advanced 
game titles. 

Software companies committed to the new formats are 
forming full-fledged production studios devoted solely to 
creating CD titles. Such enthusiasm from software develop- 
ers didn’t follow the debut of the first low-cost CD-ROM 
game machine two years ago [“Video Games Aim at Reali- 
ty,” Dec. 90]. Sega has overhauled an office building on 
Highway 101 in Redwood City, Calif., where the company 
now produces its elaborate CD titles as if it were making 
feature-length movies. 

Inside this Northern California studio is a soundstage 
where audio and video portions are mixed. Audio-listening 
rooms are jammed with the latest digital-audio equipment. 
In fact, the director of the high-end audio division of the 
studio, responsible for the CD-quality music portions of 


Dives er on the software end is being propelled by 
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Sega’s games, has a filmmaking background. Isn't this ex- 
travagant investment in mere games overkill? Industry in- 
siders don’t think so. Video-game soundtracks, they believe, 
like movie soundtracks, will be sold someday soon in music 
stores as they are in Japan. Even Michael Jackson is ru- 
mored to be interested in becoming part of a new-genera- 
tion video game. 

These big budgets translate into some elaborate electron- 
ic exploits. In the Sewer Shark, the introduction begins 
with Falco, an actress dressed in a spacesuit, who’s en- 
gulfed in an underground sewer tunnel. She introduces 
Ghost, a second actor, and the scene is set before the game 
begins. Falco lays out your mission: to deliver one million 
pounds of “tube” steaks to the head sewer-jockey and also 
try to reach Solar City. 

The transformation from this opening scene to the actual 
game is seamless. Ghost, your copilot, orders you to “climb 
aboard,” and then says relax, just “pretend it’s a game.” You 
are transported to the cockpit of the Hole Hog. You careen 
through cavernous sewer tubes, dodging “ratigators,” cross 
breeds of rats and alligators. 

What’s immediately apparent is how quickly you travel 
through the tunnels. “This game is fast,” agrees a 17-year- 
old game addict, one of the first to play Sewer Shark. “With 
16-bit games you maneuver from left to right or right to 
left. Here you go up and down and through—you don’t 
know where it ends.” 

The sound is also an obvious improvement over cartridge 
games, which have sporadic digitized words like “touch- 
down” or “score.” With CD games such as Sewer Shark 
there is an ongoing dialogue plus rhythmic music through- 
out. “The music changes the dynamics of the game; it takes 
you on more of a roller-coaster ride,” says Spencer Nilsen, 
an audio engineer and producer at Sega. 

The actors’ speech in the game is recorded live in the stu- 
dio on digital audio tape. Special sound effects, such as 
skidding, footsteps, and explosions, are also digitized and 
then downloaded from the CD-ROM into the Genesis RAM 
(random-access memory) so they can be instantly retrieved. 
“You don’t know if a player is or isn’t going to skid off the 
road, so you need immediate access to the skid sound 
stored in memory,” explains Sega’s Nilsen. 

Shrinking and expanding images to simulate movement 
in three dimensions also heightens the realism in CD 

[Continued on page 147] 


from consumer machines. 


This makes it easier for soft- 
ware designers to develop ti- 
tles rapidly. The 1993 software 
agenda includes learning, 
game, and information titles. 
Each will cost from $30 to $80. 
A Save-It cartridge preserves 
game scores and creates elec- 
tronic “bookmarks” to hold your 
spot within a program. An op- 
tional wired hand-controller 
and modem make on-line infor- 
mation services another possi- 
bilitly—M. M. S. 


GAMES GALORE AND MORE 


Memorex’s MD-2500 CD-based Video In- and games. While 
formation System (VIS) uses any TV. these machines cost 


$1,000, they also contain more sophisticated hardware. Ad- 
vanced decompression chips soon available for CD-I, for exam- 
ple, make full-screen, full-motion video possible for the first time 


Though the Memorex MD-2500 Video Information System 
(VIS—shown above) has a remote control that looks just like 
those for video-game remotes, games are just one application 
for this $700 system. The machine comes with the 26-volume 
Compton's Multimedia Encyclopedia. A “pop-up” keyboard 
menu helps you maneuver through the reference work. 

Unlike other CD-based systems, the brains behind VIS are 
based on Microsoft's Windows 3.1 operating system for PCs. 


More expensive inter- 
active-entertainment 
players are slowly 
gaining popularity. 
Philip's CD-I player, 
Commodore’s CDTV 
(Commodore dynamic 
television), and Radio 
Shack’s new Memorex 
MD-2500 VIS (video 
information system) 
play CD-ROM soft- 
ware that includes en- 
cyclopedias, do-it- 
yourself programs, 


between $600 and 


Compton’s CD encyclopedia 
shipped with VIS machines is a 
multimedia reference tool. 


0° yenny 


The $460 NEC,PC. En- S07 
gine Duo (left) ‘and the ; \ 
$635 Wondermega 
from JVC and Sega, 

both ‘sold in- Japan, 

play CD- and car- 
tridge-based games as 

well as karaoke discs. 

The Wondermega has 

two mike jacks, can 

add echoes to voices, 

and has an interface 

for controlling elec- 

tronic instruments. 
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PHOTOGRAPHS BY JOHN B. CARNETT 


At the Mobile Robotics Competition, a wide va- 
riety of machines attempted to display real- 
work skills. Larger robots competed in a 70- 
foot-diameter arena (foreground), while smaller 
ones operated in a ring half that size (back- 
ground). By the final day of the exhibition, the 
University of Michigan’s entry, Carmel (left), 
emerged as the winner. 


Artificial intelligence only goes so far in the 


real world. The best robots in this year 


<rop are only about as clever as dogs. 


BY JUDITH ANNE YEAPLE 


lowly, carefully, the cylin- 
drical robot edged its way 
past a cardboard box, its 
sensors clicking softly and 
its light-emitting diodes 
flickering as it tapped out 
a pathway with its invisi- 
ble sonic feelers. As the 
robot cleared the obstacle, a crowd of 
spectators breathed a collective sigh of 
relief: Before their eyes, a robot was 
successfully demonstrating complete 
autonomy. 

This was the Mobile Robotics Com- 
petition, a three-day corollary to the 
annual conference of the American As- 
sociation of Artificial Intelligence 
(AAAI), held in San Jose, Calif. The 
robot in the ring, named Soda-Pup, 
was one of ten contenders built by ex- 
perts from some of the most presti- 
gious universities and laboratories in 
the United States. 

The emphasis, of course, was on ar- 
tificial intelligence, or AI—the quest to 
make machines as smart and respon- 
sive as humans. To demonstrate their 
AI skills, the robots competed in a 
three-stage event that began with sim- 
ple obstacle-avoiding techniques in an 
unstructured environment and fin- 
ished with a task that required memo- 
ry, mapping, and problem-solving abil- 
ities. While the researchers could 
program the robots beforehand, the 
robots were on their own in the ring. 
Their performances were revealing; 
few, if any, robots escaped sometimes 
inexplicable hardware and software 


4 


foul-ups, and more than one robot that 
successfully completed the third round 
of the contest did so thanks to the de- 
signers’ down-to-the-wire work in the 
bleary hours of the night before. 

To generations brought up on sci- 
ence fiction classics like “Lost in 
Space” and Star Wars, the disparity of 
achievement between Hollywood’s 
robots and real ones is startling. In 
fact, only in the past few years have re- 
searchers built prototype devices that 
can begin to operate in the unpre- 
dictable, hodgepodge real world—and 
some of the best had only the thinking 
ability of a cockroach [“Robot Insects,” 
March ’91]. By comparison, the robots 
in this newest, smartest crop might be 
as intelligent as dogs. 

“It’s somewhat surprising how little 
robots can do in generally unstruc- 
tured environments,” remarks Reid 
Simmons, a researcher at Carnegie 
Mellon University in Pittsburgh. “I 
mean, it would be wonderful if we told 
our robot to enter this contest, and 
without any modifications it did so by 
itself. But that’s not near to the truth. 
We did a lot of programming to get it 
ready to handle this particular contest. 
And so yes, the contest shows state-of- 
the-art autonomous robot systems, but 
I think it also indicates how much 
work is left to be done before we can 
build household robots that make your 
bed and cook dinner.” 

While computer scientists have writ- 
ten AI programs for years, only recent- 
ly have these “brains” merged with 
“bodies”—robots. As one researcher de- 
scribes it, mechanical engineers and 


i 
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ROBOTS, GO! 


computer scientists have been working 
on the same hallway, but in separate 
laboratories. Only now are they begin- 
ning to fill in the gap between the two 
fields. 

It was to encourage this movement 
toward AI robots that the exhibition 
was created. Says Brown University 
professor and contest organizer Tom 
Dean, “The time is ripe for these peo- 
ple to get together.” 

Although the original idea had been 
to stage a simulated “real world” con- 
test complete with a variety of obsta- 
cles scattered about the arena, the 
project was quickly downgraded to in- 
clude only two very different objects: 
tall polyvinyl chloride pipes standing 
on end (these would be the objects the 
robots would search for) and low card- 
board boxes (which would function as 
the obstacles robots had to avoid). 

“There was just so much diversity of 
development and experiments among 
the participating labs,” explains Peter 
Bonasso, a researcher at Mitre Corp. 
in Virginia who helped to draw up the 
guidelines. “So the contest rules be- 
came very relaxed.” 

The result was a rather unorthodox 
contest. The qualifications were wide 
open: Robots could be equipped with 
any sensing device, could be supported 
by as much computing power as the re- 
searchers could provide, and could look 
for the poles with any extra aids that 
the participants chose—be they col- 
ored pieces of paper, oversize bar 
codes, or infrared beacons that send a 
signal for the robot to detect and then 
follow. 
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FIRST STEPS TOV 


As entries at the three-day Mobile Robotics Competition d 
sensing abilities and strategic computer processing. The 
mechanical durability is necessary attribute, 


pe i 


Place Robot Saas - Comments 
WINNER’S CIRCLE 
1 CARMEL Sonar, camera, bumper detectors Like many entries, Carmel read black-ond-white-striped bar codes. er fast, 
Bharsy of Wichigan | smooth-moving robot caried two computers and communicated via radio to 
| a third. Its programming alternated between completing the task and 
confirming its position in the arena. 
a FLAKEY ‘Loser, sonar Unlike other robots, which either roamed the arena randomly or scanned it 
on visually Fokey followed the arenc’s walls and mapped poles and obstacles 
it encountered as it went. It then made forays info the middle of the arena, 
Flokey’s crash-avoiding abilities were so good that on the first day a judge 
lay on the floor in its path and the robot swerved to avoid him. 
3 ODYSSEUS Sonar, two cameras Two cameras gave this robot an edge: A narrow-angle camera scanned the 
Camegie Mellon University entire ring while a wider-angle one focused on nearby objects. During the 
second day of competition, the robot found nine of ten poles, but required 
more than the allotted 20-minute limit. 
4 SCARECROW Bumper detectors Simply constructed and garishly decorated, Scarecrow defied the hardware- 
David Miller * encrusted entries with its built-for-this-task-only strategy. 
5 BUZZ Sonar, camera, infrared range finder Buzz’s camera searched for bright spots created by light from its halogen 
Georgia Institute of Technology bulb striking strips of reflective tape. A backup system infrared beacons 
: mounted on the poles—was abandoned because the overhead lights also 
generated infrared light. To keep the programming as simple as possible, 
"the researchers had the robot map positions of poles only. 
OTHER CONTENDERS 


-SODA-PUP 


Sonar, infrared range finder, color camera, This robot identified different colored pieces of paper wrapped around each |= 
. Johnson Space Center 


bumper detector pole—a strategy that appeared to have been foiled on the first day by a je 
speciator’s red shirt. The robot attempted fo construct two maps of the arena: a py 

_ Short-term map of nearby objects and a permanent map of the enfire arena. - 

Because it moved slowly, the robot identified only a few poles on the second day. ff 


TJ. 


‘Petite T. J. was so quick and agile when avoiding boxes that it captured the 
IBM's T. J. Watson Center 


. lead jn the first day’s rounds. However, its infrored range finder, which it 
' used fo locate poles, proved slow and inaccurate. 


Sonar, infrared range finder, compass, 
camera 


CHIP Infrared range finder, sonar, color camera, Dependent upon its vision system, Chip was forced to drop out of the 

' University of Chicago bumper detector exhibition when a vision component inexplicably failed. A replacement piece {e, 

delivered by overnight courier also burned out. 

UNCLE BOB Sonar, infrared range finder, laser Tragedy struck this entry en route to the contest: a twisted chassis fouled its 

_ Mitre Corp. as - dead-reckoning ability. The well-equipped robot had been a promising 

1 _ Contender. 

| HUEY Sonar “Equipped only with sonar, Huey could avoid boxes, but had difficulty 
Brown University identifying poles. Because it had no means of distinguishing among poles, 

; the robot did not compete on the third day. 

a _ = 


Some robots, like David Miller’s 
Scarecrow entry, started as a bunch of 


wires, wheels, and batteries in a labo- 


ratory. Most others began as pur- 
chased platforms, with the basic 
wiring already complete. Nearly all re- 
quired more computational power 
than they could carry and had to com- 
municate with banks of computers via 
radio modems. 

The first day of the exhibition was 
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devoted to “housebreaking,” demon- 
strating the robot’s ability to move in 
its environment safely. “The robot is a 
creature of some sort, at that level,” ex- 
plains Bonasso. “Since it involves sens- 
ing, and a notion of what is good and 
not good or dangerous and not danger- 
ous, it is a form of intelligence—at 
least an animal one—in the sense of 
protection and basic instinct.” 

On the second day, the robots were 


required to find and identify ten poles 
standing on end among the boxes. 
Most teams adopted a strategy that 
capitalized on the fact that the boxes 
were squat and the poles tall. These 
robots had sensors low to the ground to 
detect obstacles, while sensors that 
could search—such as infrared bea- 
cons, cameras, and laser beams—were 
mounted higher up, over the crest. of 
the boxes. 


America comes to Radio Shack 


Our name says it all. We have over 50 specialty radios to keep you in touch and informed. Let our 
knowledgeable, friendly staff help you choose from CB and Ham 2-way radios . . . shortwave 
receivers to tune in world “‘hotspots”’ . . . business-band transceivers . . . scanners to monitor local 


action... . and Weatheradio® receivers for 24-hour facts and forecasts. It’s no wonder 50 million 


satisfied customers shop our more than 6600 nationwide 
stores every year—we’ve been America’s radio headquar- A Radi os hack 
MERICA’S 


ters since 1921. Nobody Compares! TECHNOLOGY 
STORE 


A taped-on PC solved this robots last 
minute radio modem failure. 


Whimsical and noisy, 
the brainless $200 robot beat out sev- 
eral expensive, complex entries. 


The robot from Carnegie 
Mellon University searched out banners 
of stripes and checks. 


: Georgia Tech’s entry used a commercial platform donated by Denning Mobile 
Robotics. Team members added the light, camera, Al programming, and signage. 


PHOTOGRAPHS BY JUDITH ANNE YEAPLE 


Some robots were programmed to 
wander randomly, the designers bet- 
ting that they would cover most of the 
ring in this fashion within the 20- 
minute time limit. Other researchers 
put anti-backtracking programs into 
play to keep the robot from searching 
the same ground twice. One was pro- 
grammed to skirt the entire ring once 
to get a good look around before ven- 
turing into the middle. 
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CREATIVE PHOTOGRAPHY 105R 
if you are looking for a ae, SY 

compact 35mm camera Se ALS 

simple enough to be : 4 ™ 


used as a “point-and- 

' shoot” yet versatile 
enough to emulate SLR 

| performance in complex 

photography, you are 

» looking for the Pentax 
|QZoom 105R. 


With features that include 
two macro settings, ex- 
posure compensation, 
| multiple-exposure setting, 
' time-lapse shooting, bulb 
timer, multiframe self- 
“timer, and 38—105ram 
zoom lens, remarkable 
artistic results are yours to 
Capture. 


There is a reason the 
Pentax |QZoom 105R is 
the best selling camera in 
its category: it is the best. 


2ENTAX CORPORATION 
35 Inverness Drive East 
-nglewood, CO 80112 


exposure photo taken with the 

Pentax |QZoom 105R. Flowers 

Yi photographed using the macro 

a feature from 3'2" at full 105mm 

setting. Model photographed 

at 75mm setting using multiple Puleeetreaite 
Deer taal exposure feature. use Kodak film 


NS | Actual in-camera double 
\ PENTAX 


pENTAX ZOOM Levis. \ 


Manufacturing and Servicing Fine Cameras : Lenses + Binoculars * Monoculars + Video 
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As David Miller figures, there’s more than 
one way to tackle a problem. So when he 
decided to participate in the Mobile Ro- 
botics Competition, he chose an unusual 


putational abilities. 

‘The intelligent robotics field has very few 
successes,” explains the researcher, who 
is on sabbatical from the Jet Propulsion 
Laboratory in Pasadena, Calif. “But | think 
we'd see more if people concentrated on 
accomplishing tasks, rather than trying to 
solve all of the 
world’s problems si- 
multaneously.” Once 
these individual sys- 
tems are made, he 
adds, “we could link 
them and create a 
robot that is capable 
of many different 
things.” 

The American As- 
sociation of Artificial 
Intelligence (AAAI) E 
contest, he argues, @ 
establishes an artifi- © 
cial problem that Z 
could just as easily ° 
be solved by a sim- 
ple robot as a hard- 
ware-encrusted one. “I don’t think it re- 
quires much intelligence to distinguish 
between an eight-foot-tall, three-inch- 
wide pipe and a cardboard box,” he says. 
“So I'm taking things to an extreme. My 
robot has a half-dozen relays, a couple of 
reostats, and eight switches—that’s 


B.C 
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Either way, the robots could use the 
second day’s task to get an edge on 
less-intelligent competition by creating 
a map as they went—a map that could 
be consulted on the last day of compe- 
tition, when the robots were asked to 
go to three specific poles in a particu- 
lar order. In this round, the judges 
awarded points for speed of completing 
the task. 

“Now, having known ‘where the 
poles are, the robots shouldn’t have to 
wander,” explains Bonasso. “They 
should go directly to them, by the 
shortest, fastest, most efficient means. 
And that’s a small, snail aspect of in- 
telligence: using knowledge to plan the 
action to conserve resources.” 

In the future, Bonasso adds, most 
experts believe that AI abilities will be 
acquired in layers, without losing the 
simpler abilities. “For example, when 
you give a person directions,” he 
notes, “you might say, ‘Go down two 
blocks and take a left.’ You don’t say, 
Tf the light is red, don’t cross. Stay on 
the sidewalk. And make sure you 
don’t smack into anyone.’ You expect 
people to know that. So we hope to see 


DAVID MILLER’S BRAINLESS ROBOT 


strategy—a robot with absolutely no com-, 


David Miller: robotics on the cheap. 


enough to do this one task.” He named the 
robot Scarecrow, in reference to the brain- 
needy character in The Wizard of Oz. 

Just like the other contenders in the AAAI 
contest, Miller’s robot tries to avoid boxes 
and registers when it finds a point-gaining 
pole. But instead of sonar sensors to warn 
of nearby obstacles, Miller’s robot uses a 
bumper that, when touched, stops the 
robot. The robot then rolls backward a few 
inches, turns, and scoots off in a new, ran- 
dom direction. To detect poles, the robot 
has a mast that rises 
from the dustpanlike 
base; this carries a 
crown of wires. If the 
robot collides with a 
pole, the mast tips 
forward, and the 
crown touches the 
pole, on which Miller 
has taped a strip of 
steel wool. That 
connection sends a 
signal to a light-emit- 
ting diode, which 
glows to indicate the 
robot's success. 

“’'d wager that 
Scarecrow will 
place at least in the 
middle of the field,” Miller said a few 
months before the competition, “and well 
above robots that have a dozen people 
working on them and thousands of dollars 
of equipment. I've spent about $200 on 
mine.” As it tumed out, his down-and-dirty 
robot captured fourth place.—u. A. Y. 


n the second day, Buzz had been 

a star—sashaying past the boxes 

with relative ease and spotting 
poles like a greedy child at an Easter 
egg hunt. Now, on the last day of the 
contest, expectations were high for the 
robot from the Georgia Institute of 
Technology. 

Wearing their matching T-shirts em- 
blazoned with a pugnacious bee, the 
Georgia Tech students clustered 
around the starting point. The judges 
selected three poles for the robot to 
find. The task was typed into Buzz’s 
computer. The clock began to run. 

Buzz slid forward into the ring, 
and panned the area with a blinding 
halogen light and camera that were 
mounted on the top of the robot. 
The students had marked each pole 
with three rings of reflective tape; 
the distance between each strip in- 
dicated the pole’s identity. 

Slowly, the automaton steered 
its way toward the first goal. 
Then things began to go wrong. It 
struck a box, and then another. 
After perhaps 20 minutes, the 
judges left the ring to watch a video 


a —————— 
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thereafter, a student escorted the robot 
off the floor. a di bags 

The cause of Buzz’s disappointing 
performance: interference from other 
equipment in the room, which inadver- 
tantly jammed the robot's radio and 
video. As a result, Buzz couldn't “see 
poles, even when its map indicated a 
pole’s location. se 

While such interference can be mini- 
mized, Georgia Tech’s adviser, Ron 
Arkin, says it’s one of the problems 
that plagues robots. Another problem 
has to do with sensors. “The successes 
in robotics to date have been so limit- 
ed, even when you have a well-defined 
map, largely because of the errors in 
sensing,” explains Arkin. “If you were 
told to move ahead 50 feet and turn 
right 37 degrees, you'd do something, 
but you wouldn't do exactly that. It’s 
like playing blindman’s bluff. After a 
while you would get totally disorient- 
ed. Like humans, robots need sensory 
feedback even when they have a map 
of the world.” 

Most researchers mix and match 
sensor types to help overcome some of 
the disadvantages inherent in each 
one. Sonar sensors, for example, are 
inexpensive and usually adequate at 
detecting nearby objects, but the data 
they provide is notoriously “noisy” 
—much of the information is distorted 
or inaccurate when the reflected sound 
returns to the device. Light-emitting- 
diode sensors, which emit a beam of 
light at a known frequency and then 
register the change in the modulation 
of the reflected signal, suffer from “am- 
biguity intervals,” created when the 
returning modulation is different by 
360 degrees—in essence, matching the 
original modulation. Lasers appear to 
be more precise, although they are ex- 
pensive. And vision systems, which of- 
ten search for identifiable patterns, 
can be tripped up by similar-looking 
shapes. 

“We can get better and better sen- 
sors, but they're never going to be per- 

[Continued on page 138] 


YOHN 8. CARNETT 


that buildup of ability, rather than 
separate distinct capabilities.” 
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monitor that displayed the robot’s vi- 


Carmel and its creators: the 
sion, hoping to find the foul-up. Soon 


University of Michigan student-ond-faculty team. 


The Minivan Company. 


One automotive company | 
has earned that title. 


The company that in 1984 
invented the minivan. 


The company responsible for such 
technological innovations 
as the first minivan airbag 
and the first built-in child seat. 


The company that has sold 
more minivans than all other 
companies combined. 


That company is the 
Chrysler Corporation. | 


And there are over 
three million owners out there 
who can tell you why. 


us 


1993 Plymouth Grand Voyager LE 


Five years ago, Robert Bannister and his 
family had so many Hondas that Honda actually 
made a commercial about them. 

“We were The Honda Family of the Year. But 
that was before our ’88 Dodge Caravan.” 


Buckle up for safety. 


One thing has obviously led to another. This 
growing family has now owned a total of six Dodge 
Caravans and Plymouth Voyagers in all. 

“I love them. They're comfortable, easy to drive 
and wonderful to look at. Take it for a drive. Once 


you sit inside and see how versatile it is, you won't You can ask anyone. There are three million 
buy anything else.” owners to choose from. 
’ tlrec |} _ AP, a 1 : 
When you've got families like these, you need Including the Bannisters of Blue Hill, Maine. 


minivans like ours. Available in two lengths, with canner 
built-in child seats and a standard minivan airbagt VAN to tell us your story. 
Maybe we'll use it. too. 


, DOdGe CHRYSLER 


The Minivan Company.” ill fz 


[— <= Mee 
Seer 


1993 Dodge CaravanES 


Ask The Caravan Clan. Just ask Marilee 
McDonough, College Corner, Ohio. 

“We have two. Michael's two brothers and 
sister each own one. Plus his cousin. Six Caravans 
and Voyagers in all. 85s, ’89s and one ’9I. 


Buckle up for safety. 


“It drives like a car, I like that. And it’s great 
for the children. I call mine the kidmobile. 

“We really love the service record. That’s what 
keeps us coming back.” 

When it comes to Caravans and Voyagers, 
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America keeps coming back for more. We’re The 
Minivan Company. And it’s easy to understand why. 
Consider the standard minivan driver's airbag 
and rear shoulder belts. Our available built-in child 
seats and anti-lock braking system. Not to mention 


our choice of lengths and seating arrangements. 
Any more questions? Ask Marilee. Or see your 
Dodge dealer. They've got all the answers. 


Call 1-800-876-MINIVAN to tell us your story. 
Maybe we'll use it, too. 


CHRYSLER 


The Minivan Company. * Plymouth 


1993 Dodge Caravan SE 


Ask Bruce and Paula Cartwright from 
Cedarburg, Wisconsin, who swerved to avoid a 
jackknifed semi-trailer. And ran right into a 
concrete abutment in their 91 Dodge Caravan. 
“Crashes stay with you a long time. 


Buckle up for safety. 


“But the airbag deployed. The seat belts all 
held. And we walked away with only a couple of 
bumps and a few bruises. 

“The sheriff said we were in the perfect car 
for this type of accident.” 


ee 


vived a collision in one. 


| Consider all these safety features: And you'll know why our Caravan is the 
The minivan airbag.t The rear shoulder choice of more families than any other minivan 
_ belts. The front end we've engineered to absorb on the road. Just ask Bruce and Paula. 
impact. The anti-lock brakes, all-wheel drive Call 1-800-876-MINIVAN to tell us your story. 
and built-in child seats we now offer. Maybe we'll use it, too. 
CHRYSLER 


The Minivan Company.” lam 


Ask the woman who 


1993 Plymouth Voyager SE 


Pe Friesen runs a baby-sitting business in 
Livermore, California. 

So if you want to know about a Voyager's 
available child seats, she’s the one to ask. 

“The built-in seats on my ’92 are fantastic. 


Buckle up for safety. 


“Pull the tabs and they both open right up. 
Fold ‘em back up when you don’t need them. 

“There's a lot less pinching and fighting. And! 
I just love the room. We take it everywhere.” 

If you've got kids, you've got to have a 


baby-sits in one. 


Plymouth Voyager. With built-in child seats and as no surprise that your Chrysler-Plymouth dealer 
rear shoulder belts to keep them safe and sound. is the place to shop for your next minivan. 
A standard minivan airbag.t We even offer all- Pat Friesen can tell you why. 


wheel drive and anti-lock brakes. 


— Call 1-800-876- 
And with all that going for it, it should come GPS GOO- OES MINIVAN ta tel is Your Stony. 


Maybe we'll use it, too. 
CHRYSLER 


The Minivan Company.” 
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i Town & Country 


Ax David and Lisa Tarnosky, from Houston, “Marissa and Natalie jumped in and started 
; Texas. They hadn’t owned an American vehicle playing right there in the showroom. We figured 
since 1079: they wouldn’t let us go home without it. 
But that was before their kids tried out a 1992 “With all the features we were able to order, it 
Chrysler Town & Country minivan. seemed crazy not to buy a Town & Country. The 


Buckle up for safety. 


who hadn't owned 
in Over ten years. 


airbag.t The anti-lock brakes. The separate air how quiet it is. We made the right choice.” 
conditioning for the back seats. Talk to David Tarnosky and you'll know. The 
“And the kids love our Captain’s Chairs in best advertising really is word-of-mouth. 


back. It’s like a playhouse back there. 
“We love the quality. My friends can’t believe 


CHRYSLER 


The Minivan Company.” SE 


Call I-800-876-MINIVAN to tell us your story. 
Maybe we'll use it, too. 


1984 
1985 


1987 


1988 


1989 
1990 


1991 


1992 


1993 


Que a § Cras 


y WG ‘ See limited warranties at dealer, exclusions and restrictions apply. {To buy or lease, see your Dodge or Chrysler-Plymouth dealer 
serese Ask about available V-6, built-in child seat, anti-lock brakes, all-wheel dnve and quad seating. And remember, our standard minivan 


A History. 


Chrysler introduces the minivan. 


Selected as one of America’s “Ten Best Cars” by 
Car and Driver. 


V-6 power and a long wheel base model. 
Automobile Magazine “All-Star.” 


1,000,000th Chrysler minivan sold. Automobile Magazine 
“All-Star” and a Family Circle “Family Car of the Year.” 


Motor Trend “Ten Best” and Automobile Magazine “All-Star.” 


2,000,000th Chrysler minivan sold. Town & Country, the 
first luxury minivan. Motor Trend “Ten Best” and 
Automobile Magazine “All-Star.” 


The second generation of America’s best selling minivan 
debuts. Chrysler offers anti-lock brakes, all-wheel drive 
and quad seating. And introduces the first minivan driver's 
airbag.’ Motor Trend “Ten Best” and Automobile Magazine 
“All-Star.” 


3,000,000th Chrysler minivan sold. The first integrated 
child seat," Motor Trend “Ten Best” and a Prevention 
Magazine “Safe Car of the Year.” 


Ten model years and still number one. With the highest 
owner loyalty rating of any minivan on the road’ 


Dc d SR He ig sata ee 
Dodge Caravan — 
” REE ID NS es 


3G driver's airbag provides added safely when seat belt is worn. "1991 Minivan Owner Loyalty Study, R.L. Polk & Co., July 1992. 


Awe 10 Revit 


The Minivan Company: 


For more information, call |-800-876-MINIVAN 


Buckle up for safety. 


atural-gas heat pumps have long been the 
subject of speculation and research. 
Even Albert Einstein received several 
patents for improvements on a heat- 
pump system powered by gas. But while 
gas fuels home furnaces and commercial- 
size cooling devices, creating an efficient, 


a practical gas heat pump—an appli 
providing both heating and cooling—has beencliee Fe 


Now, after a decade of research a i i 

sources including the U.S. Depatinene or Eke eon 

and the Gas Research Institute (GRI) in Chicago, gas heat 

pumps are showing dramatic new potential for home use 
in six advanced projects. This new generation of space 
ee which i hit the market in about a year, 

could stand among the hot 2 , 

ments of the ’90s. : ‘est home-energy develop- 

These heat pumps could save money for homeown- 
ers in many areas of the country. At the same time 
says Ronald Fiskum, program manager of the 
DOE's Thermally Activated Heat-Pump Program. 
they could help electric utilities handle summer 
peak-period loads (again saving money for con- 
sumers, who ultimately must pay for new pow- 
er-plant construction). “Electricity demand is_. 
growing and few new plants are coming on- _ 
ine,” explains Fiskum. “Gas is one out.” 

Three of the heat pumps, operating like 
vraditional vapor-compression ma- 

‘hines, will use natural-gas-fueled en- 
oines to run their compressors. The 

thers are based on vapor-absorp- 

ion, another technology that has 
een much improved since Hin- 
stein’s day. 

A heat pump is simply an air- 
conditioning system with a re- 
versing valve. This lets it move 
peat in two directions—into 
and out of your home. To un- 
derstand how heat pumps do 
this, it helps to know some 
thermodynamic principles. 
First, when a gas condenses 
(as it does in vapor-compres- 
sion systems), or is absorbed 
into a liquid (as in absorption 
units), it releases heat. Sec- 
ond, when a liquid evaporates 
or when a gas is desorbed, it at- 
tracts heat. Heat pumps thus 
“grab” heat from one place and 
dump it at another. 

In summer’s cooling mode, re- 
frigerant, a low-boiling-point fluid, 
conveys heat from an indoor heat ex- 
changer to one outdoors. There the re- 
frigerant condenses to a liquid:(or is ab- 
sorbed) to dump the heat from the indoor air. 
For heating, the process reverses. Heat 1s carried ; 
from the outdoor heat exchanger to one indoors. A an 
blows over the indoor heat exchanger to distribute condi- 
tioned air through house ducts. : 

The S aithoree of an electric vapor-compression ayadeen 
isthe compressor motor. But what if you substitute a natu- 


————— eee, 


BY JACK HAYES 


The gas-fired 


heat pump coukd 


ral gas-fueled engine? 
That’s what York Interna- 
tional Corp. of York, Pa., 
does, using a Briggs & 
Stratton five-horsepower 
internal-combustion en- 
gine. The engine is de- 
signed to last more than 
40,000 hours in its life- 
time—the equivalent of a 
car driving well over a 
million miles. Now being 
test-marketed, the three- 
refrigeration-ton system 
is capable of handling, 
for example, a 2,300- 
square-foot house in a 
place such as Chica- 
go, with its extreme summer and winter tempera- 
tures. (A ton of refrigeration is equal to moving 
12,000 Btu of energy per hour.) 
Developed by Battelle Laboratories and GRI, 
the York heat pump reuses combustion energy 
to supplement heating, similar to the way au- 
---tomobiles use hot engine coolant to make 
their heaters work. This makes the York de-. 
vice heat twice as efficiently as the best 
gas furnaces. And the Briggs & Stratton 
gas engine is continuously variable from 
1,200 and 3,000 rpm, matching engine 
speed to heating and cooling load. In 
the variable-speed control designed 
by Honeywell, a thermostat sends a 
temperature signal to the elec- 
tronic controller, which in turn 
tells a stepper motor to open or 
close the engine throttle. At 
minimum heating or cooling 
loads, the engine cycles on and 
off at its slowest speed. 
The York unit reaches a sol- 
id coefficient of performance, 
or COP, of 1.8 for heating and 
0.9 for cooling. (COP is a 
measure of efficiency. A COP 
of 1.0 means that for every 
unit of energy that’s put in, 
one comes back out.) Annual 
dealer service will be required; 
estimated at $150 a year, it will 
include replacing the heat 
pump’s 12 liters of oil, unique 
spark plug and filter, plus carbure- 
tor and controls adjustments. The 
installed cost of the York unit will 
be roughly $6,800, according to gas- 
industry officials. j 
Within a year of the York introduc- 
tion, a gas-engine-driven product will 
debut from Aisin Seiki Co., based in Ann 
Arbor, Mich. In Japan, gas-engine heat pumps have been 
sold since 1987. This heat pump’s engine is a modified ver- 
sion of one originally sold by Daihatsu to power minicars 
in the Pacific Rim. A ten-hp three-cylinder, the engine is 
tied to two compressors with a belt-drive assembly. 


be one of the 


hottest home- 


energy options 


of the “90s. 
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TWO HEAT-PUMP SYSTEMS 


VAPOR COMPRESSION VAPOR ABSORPTION 
HEAT EXPELLED HEAT EXPELLED OUTDOORS 
COOLING: 1. Retric- Ref ; ; " \ A 4, Boiler heats the solution, 
erant leaves the a aoe : has i and the meee eackent onl 
door condenser as a iquid at the out- refrigerant vapor separate, 
high-pressure liquid, door coil, re- 
leasing heat. 


5. The absorbent (still liquid) cycles 
back to pick up more refrigerant. 


EXPANSION 
VALVE 


2. Refriger- 
ant pressure 


EXPANSION is reduced. 


VALVE 


4. Temperature and pressure 
of now-gaseous refrigerant 


: Re 


The Aisin Seiki unit has a five-ton capacity, meaning that 
it can heat and cool a 3,800-square-foot home in the same 
Chicago neighborhood as the York heat pump. And like the 
York heat pump, Aisin Seiki’s engine should also last 40,000 
hours, says Gary Nowakowski, senior project manager for 
gas heat pump research at GRI, which is helping to fund 
modification of the unit for the United States. “That means 
at least a ten-year life,” he adds. 

The heat pump is similar to the York in several more 
ways: It recycles combustion energy from an exhaust heat 
exchanger, routing the heat indoors through an extra set of 
engine coolant lines. The engine is also variable speed, 
with a similar speed-control system. Its heating and cool- 
ing COPs match those of the York in lab tests; pre-market 
modifications may improve those ratings, says Aisin Seiki. 
The heat pump will also need yearly servicing. Costs are 
not set yet. 

Because of their internal combustion engines, the York 
and Aisin Seiki heat pumps invariably emit the unburned 
products of combustion: carbon dioxide, sulfur dioxide, ox- 
ides of nitrogen, and carbon monoxide. Neither company is 
offering emissions data. However, GRI says that these 
lean-burning engines produce few pollutants. If controls 
were required, catalytic converters would readily reduce 
emissions. But that would add cost and reduce efficiency, 
says Nowakowski. 

Mechanical Technology of Latham, N.Y., is currently 
working with the Stirling, another type of engine, for its 
Mark II gas heat pumps. Invented 150 years ago for min- 
ing operations, the Stirling draws power from an external 
flame, rather than the internal explosion that’s used by 
combustion engines. As heat from a gas flame is applied to 
the engine casing, the gases inside expand to start a recip- 
rocating motion. These engines run hot: “Stirling engines 
were made for supplemental heat recovery,” says John 
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‘ei ple pump 
are raised by compressor. pressur- 
izes the 
solution. 
HEATING: The process 
3. At the indoor evap- reverses, with the 
orator, refrigerant va- outdoor coil actingas COOLING: 1. Liquid HEATING: Process 
a absorbing the evaporator, and —_ refrigerant evapo- reverses (black 
eat. the indoor coil as the rates at the indoor line); excess heat 
HEAT FROM INDOORS condenser (black line). coil, grabbing heat. _—_‘HEAT FROM INDOORS from the boiler loop 
aids heating. 


Schonder of Oak Ridge National Laboratory in Tenness: °, 


which has been monitoring the gas-heat-pump projec 

The lab-tested Stirling units show good efficienc: 
Heating COPs are 1.5 to 1.6, and those for cooling, 0. 
0.9. Despite its heat-recovery advantage over inter: 
combustion, the Stirling-engine heat pump faces cl 
lenges—among them, a high manufacturing cost. “! 
goal is to get a major manufacturer involved,” says Sch 


[Continued on page 
MANUFACTURER HEATPUMP HEATING COOLING PROJECTE( 
TYPE COP (LAB P (LAB SALE 


co ON-SAL 
EFFICIENCY) EFFICIENCY) DATE 


vapor- 
compression / 
natural gas 
engine 


YORK 18 — 
INTERNATIONAL 0.9 Spring | 
CORP. 


AISIN SEIKICO. = vapor- 18 
compression/ 
natural gas 


engine 


0.9 Spring 199 


MECHANICAL 


vapor- 
TECHNOLOGY 


compression / 
Stirling engine 


0.8 Fall 1997 


adsorption 
(GAX | 
ammonia- 
water) 


PHILLIPS : 
ENGINEERING CO. 0.8 Spring 1995 


WAVE AIR CORP. —adsorption 
ammonia- 


carbon) 


0.7 Fall 1995 


COLUMBIA GAS 


absorption 
SYSTEMS 


(ammonia- 
sodium 
thiocyanate) 


0.8 Fall 1997 


Lab efficiency means a coefficient of performance (COP) at controlled loads of 47°F 
and 95°F for heating and cooling, respectively. 


JANA BRENNING SOURCE: GAS RESEARCH INSTITUTE 


A Comfortable Home This Winter Starts 
With CertainTeed Insulation Today 


There are a lot of ways CertainTeed Fiber Glass Insulation can be a comfort to you. For 


starters, it can help keep your home warmer in winter and cooler in summer, while it helps 


save’ on heating and cooling bills, too. 

And CertainTeed insulation helps filter out noise as well. Insulate interior walls and 
ceilings around kitchens, bathrooms, bedrooms and in-home offices to help make every 
room more quiet. 

Plus, by using the right amount of CertainTeed _ 

Fiber Glass Insulation when remodeling, you can | = t Gi aep ieee He 
add exciting design features to your home - like jet hte 3S Batts a 
cathedral ceilings and larger picture windows — 

while retaining thermal efficiency. pS ne i ca aa ae Sad 5 

For more information, see your local building . 
materials retailer. Or call CertainTeed at 1-800-782- Cer tainleed el 
8777. It’s a move you'll be very comfortable with. Fiber Glass Insulation 


“Savings vary. Find out why in the seller's fact sheet on R-values. Higher R-values mean greater insulating power 
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he introduction of Chrysler’s new family of LH 

sedans—Chrysler Concorde, Dodge Intrepid, 

and Eagle Vision—marks one of those shifts 

that major auto companies make about once in 

a decade: a comprehensive rethinking of the ba- 

sic structural and engineering details of a mod- 

ern automobile. Most of these generational 

leaps have been driven by a crisis: the oil 

crunch that pushed General Motors to switch to front- 

wheel drive and smaller cars; or the import onslaught that 

led Ford to raise its standards of handling and refinement 

when it launched the Taurus platform in 1985. In some 

ways, Chrysler created its own crisis by extending the life 

span of its old K-platform—once a model of low cost and 

fuel efficiency—long after a new set of goals had been set 
and achieved by most of its competition. 

This leads to some reservations as Chrysler pulls the 

wraps off the new LH cars and its fresh approach to car de- 


DODGE INTREPID 
MERCURY SABLE 
PONTIAC BONNEVILLE 


mili) 


He 


ee 


Chrysler takes a 
generational leap in the 
crowded field of 
wivennieesane sedans. 


How good are these # © 


windshield-forward, 
rear-wheels-back & 
challengers? 


BY DAN McCOSH 


sign. After all, it’s awfully crowded out there in the five- 


intermediate field. The Ford Taurus and Honda 
Mand ae ts two best-selling models in the United 
States, but there are a half-dozen or so Whip 7p 
similar products that are struggling. Do yy ; = 
merely improve on past Chrysler products? e Mf ey 
manage to regain some lost turf from the competition? 

To find out, the PoPULAR SCIENCE test team took two LH 
models to the track: an upscale Eagle Vision TSi, powered 
by the optional 214-horsepower, 24-valve V6, ~_ i — 
vanilla Dodge Intrepid with the 153-hp push-ro on 6 
engine. The pair was accompanied by a Mercury Sab e LS 
and Pontiac Bonneville SSE—two domestic competitors 
freshly restyled and refined mechanically just last year. 
The window stickers of the Intrepid and Vision came close 
to bracketing this group: At $18,200, the Dodge was least 
expensive, while the loaded Vision was within about $1,000 
of the $25,000 Bonneville SSE. Thus the LH family encom- 


passes an extremely broad price range, which will become 
even broader when a stretched luxury car is added later 
this year. 

From the first walk-around, it was clear that Chrysler 
has entered unfamiliar territory with these cars. First and 
foremost, the proportions are different from most other 
cars in this size and price range. Overhangs are short, and 
the wheelbase is a lengthy 113 inches. Putting this in per- 
spective, the full-size Ford Crown Victoria’s wheelbase is 
only slightly more than an inch longer than the LH’s. 

Chrysler touts the new “cab forward” design trend em- 
bodied in these cars, a concept that de-emphasizes the 
hood and accentuates the passenger greenhouse. But the 
snub-nosed effect of true cab-forward concept cars is sim- 
ply not present in these production versions. The bottom 
edge of the LH windshield is unusually far forward, but so 
is the front bumper. And the LH nose is stretched out from 
early concept designs to accommodate a fore-and-aft en- 


gine mounting. Regardless, the styling of the Intrepid and 
Vision is airy, pleasant, aggressive, but unpretentious 
—less avant-garde than the year-old Bonneville, which is a 
striking, heavily sculptured shape cloaking moderate di- 
mensions. In comparison, the newly smoothed-over Sable 
looks near-classic, but slightly frumpy. 

One look at the LH, and everybody dives for the back 
seat. Loaded with legroom, headroom, and hip room, the 
LH cars put the extra space from the stretched wheelbase 
to the best possible use for rear-seat comfort. The full-size 


cabin on a compact chassis is the principal design feature 2 


that sets these cars apart in their class. Some of the space 
is scavenged from the trunk, however: A look at the trunk 
reveals less space for golf clubs than the Sable’s and 
Bonneville’s, partly because the LH trunk holds a true full- 
size spare tire. 

Another caveat contends with the cab-forward principle 
of more usable interior space: The windshield rakes steep- 
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The base suspension in the Dodge Intrepid was nearly as agile as the han- 
dling package on the Eagle Vision. Likewise, the performance of the push- 
rod 153-hp, 3.3-liter V6 was good, the mileage superior. A likable instru- 
ment panel puts the Dodge at the top of the value-for-money column. 


ly, and most of the potential extra interior space gained by 
forward placement of the fire wall is consumed by an ex- 
pansive shelf atop the instrument panel that is virtually 
useless except possibly for an herb garden. The 63-degree 
slope of the windshield is achieved by press-bending the 
glass into shape and structurally bonding it to the frame. 
Heat-absorbing glass is a necessity to keep the oregano 
from wilting. : 

Driver and passenger air bags are standard on the 
Intrepid and Vision (the passenger bag is an extra cost op- 
tion on the Sable and Bonneville), which allows the use of 
excellent self-adjusting three-point belts. Chrysler’s clever 
integrated child seat is optional, giving these vehicles the 
best all-around safety restraint system on the market. 

The instrument gauges are technically interesting. The 


The Sable proved to have superior power steering and the best highway 
ride. Its updated interior delivers a high-quality feel, with the dated push- 
rod, 3.8-liter V6 being the only significant drawback. 
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-Dodge has beautiful, clear, 


black-on-white gauges that re- 
verse to white on black at 
night, while the Eagle fea- 
tures a more obtuse overlap- 
ping panel with a black back- 
ground. The sensing for the 
readouts is done by an inte- 
grated engine-and-chassis 
computer—a step toward fully 
multiplexing such data. Our 
test Eagle had both upper and 
lower air-conditioning vents 
for the rear seat (as does the 
Bonneville)—a nice touch. 
The base-level Intrepid is well 
finished, although our test car 
had a wobbly window crank in 
an awkward position. The up- 
scale Vision is loaded with ex- 
tra detailing, including an 
overhead console with sun- 
glass storage for aviator types. 
Some of the LH sedan’s ap- 
parent interior expansiveness 
is simply a result of good de- 
sign. Despite the lengthy 
wheelbase, the LH actually 
falls between the Sable and 
Bonneville in interior volume. 
The new LH platform weighs 
about 32 pounds per cubic foot 
of interior space, compared 
with about 33 pounds for the 
Bonneville and nearly 34 
pounds for the Sable. This de- 
cidedly unscientific compari- 
son takes on significance when 
the high torsional rigidity and 
overall stiffness of the LH is 
noted. Roomy, light, and stiff 
is an optimal combination. 
The roominess of the new 
LH sedan platform is remark- 
able when its overall perfor- 
mance is factored in. The 24-valve Vision delivered 0-to-6 


46.8 


MERCURY SABLE LS 145.2 


. mph acceleration a full second faster than its near« 


competition, had the best skid-pad performance, and ail 
achieved high marks in the slalom and lane change. Wh 
the Intrepid was slowest in 0-to-60-mph times, it had a c: 
mileage rating of 20 mpg—two mpg better than the Sab 
and Bonneville. 

Subjectively, the new LH platform ranks easily alon 
side the sharpest-handling domestic cars and is on p 
with all but the most aggressive imports. Braking di: 
tances were short, and the agility of the long-wheelbas 
chassis is accompanied by crisp, precise steering feel. A 
steady highway ride is marred only by noise and grumbles 
over sharp impacts. It’s far from a clear winner in overall 
ride and handling, however. Unlike the Bonneville and 
Sable, the LH lacks speed-sensitive power steering. It was 
possible to run the LH power steering out of boost in 
slalom maneuvers—a flaw Ford once had in the Taurus/ 
Sable and corrected. 

The Sable is now in its second generation of suspension 
tuning; its steering is smoother than the LH’s and the ride 
is superior. The Sable is well balanced with a tendency to- 
ward mild understeer—hardly a fault in a family sedan. 
This fine-tuning is typical of the changes that the Sable 
and its sibling Taurus underwent in 1992. A passenger- 
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Why settle for some 2bit power tool? 


The Dremel Moto-Tool is the compact, high-speed rotary 
tool that’s extremely versatile. With variable speeds, rang- 
ing from 5,000 to 30,000 RPMs, and over 150 specially 
designed bits and accessories, it allows you to complete all 
kinds of tasks, on all kinds of materials. 

With the right bit and the right speed you can sand, carve, 
shape and rout wood. Change the bit, adjust the speed and 
use the Moto-Tool to grind, cut and deburr metal. You can 
even use it to shape and cut plastic or polish silver. 


He O)jez 


EN WES 


ull Weg 


pads ages, 


padAl G6é€ THQOW 
®100L-OLOW 
WNaoa 


340] F 


3 


ol 


Ifwe were to list all the ways you could use the Dremel 
Moto-Iool, this ad would go on forever. However, you can 
geta 95 page, detailed guide that explains bits, speeds 
and 175+ uses, in specially marked Moto-Tool boxes at 
hardware, home center and hobby stores. Or write to 


Dremel, Dept. PS, PO. Box 1468, Racine, WI 53406-1468, 
fora free copy. 


DREMEL (MOrOsroOoOL 
High-Speed Rotary Tool 


side air bag was added, and the interior and exterior were 


subtly redesigned. These changes were evolutionary but 
substantial, ironing out the few rough spots in a well- 
thought-out platform that was a breakthrough design 
when it appeared in 1985. The Sable’s only remaining 
weak point is its aging 140-hp, 3.8-liter V6, the lowest pow- 
er output in the group. It’s a solid, durable power plant due 
for replacement soon with a V6 from Ford’s modular engine 
group. 

; Both the LH cars and Bonneville have a low-speed trac- 
tion-control option that uses antilock-brake sensors to cut 
power and apply the brake to the spinning wheel when the 
wheels slip; the Chrysler system operates at speeds less 
than 25 mph, while the GM system operates below 30 mph. 
The Sable does not offer traction control. 

Compared with the rest of the group, the Bonneville’s 
handling proved something of an enigma. Sometimes ag- 
gressive, sometimes ponderous, it turned in highly compet- 
itive times on the handling circuit, but the power steering 
had little road feel during on-highway driving. Our test car 
was a 1992 model, and the 1993 model has significant en- 
gine upgrades that improve power, fuel economy, and 
smoothness. 

Modifications to the 3800 V6 for 1993 include roller valve 
lifters, lightweight pistons, and a revised valvetrain. The 
intake manifold is a composite, following a growing trend 
toward nonmetallic manifolds that are both lighter, more 
precise, and better insulated. 

Taken on its own terms, the Bonneville is an aggressive 


driving package that performs well and incorporates a- 


highly individualistic style. It also has a high cowl and is 
somewhat bulky by contemporary European or Japanese 
standards—hardly a head-on alternative to an import. 

Drivetrain smoothness, in fact, was one area where the 
Bonneville had a significant edge. GM added new electron- 
ic control circuitry to its four-speed hydramatic last year, 
and it shifts flawlessly. Likewise, the 170-hp, 3800-series 
V6 engine is as smooth and well balanced as they come. 
Refinements in the 1993 version of the 3800 reportedly im- 
prove both power and acceleration, and a 205-hp super- 
charged version is also available. By comparison, the en- 
gines in the Sable, Intrepid, and Vision seemed alternately 
buzzy and rough at times. 


B ille was stable and aggressive in the slalom maneuvers. The 
in is: saat heaves: but a touch heavy-handed. The best feature is 
the smooth and powerful 3800 V6, upgraded for the 1993 model year. 
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The Vision’s 24-valve engine is a high-output, straight- 
forward design that has considerably more power-per-cu- 
bic-inch than the three push-rod designs in this test group. 
To its credit, it also has a broad torque band—a rarity 
among multivalve engines. It’s worth noting that the LH’s 
base engine also has a lot of down-low torque—producinz 
solid performance for around-town driving and good pass- 
ing times. 

Both the Bonneville and Sable are transverse-moun: | 
front-drive cars, while the LH’s fore-and-aft engine mou 
ing is commonplace in Europe but rare on these sho: 
Chrysler selected this configuration to sidestep seve | 
problems associated with early transverse engines. On: 
the tendency for torsional shake and vibration to be tra 
mitted directly to the fire wall and thus into the passen 
compartment. Another is limited room for sharp steer 
angles and some difficulty making equal-length half sh: s 
that control torque steer. The straight frame rails associ 
ed with a fore-and-aft mounting also make it easier 
build a crashworthy front end. It is also relatively eas: 
add four-wheel drive or a V8 with a fore-and-aft eng 
mounting. 

These problems have been tuned out of the Sable « .d 
Bonneville, however, and neither suffers noticeably fr n 
the transverse engine position. One drawback to a longi +- 
dinal mounting is the need to make a right-angle tin 
through a bevel gear, causing some additional friction. [f 
fore and aft seems to be a new trend, the LH isn’t the first. 
Honda already has begun to shift to fore and aft. 

It’s worth noting that the LH is roomier, larger, slightly 
slower (with the base engine), and less fuel efficient by two 
mpg than America’s current best-selling nameplate, the 
Honda Accord. That said, the LH is a much different 
car—larger, and not as crisp or quick to respond as the 
Accord. Simply put, it is a bigger car and may not appeal to 
those seeking more compact transportation. 


ooo 


here are no weak players in this group. Pontiac’s 
| is one of the best-developed of GM’s current 
midsize sedan offerings. It is put together well, smooth- 
running, and mainly a pleasant driving experience. It is 
also a bold statement in its exterior and interior execution, 
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Alittle reminder from the Environmental Defense Fund — Environmental Defense Fund at: EDF-Recycling, 257 Park 
that if you're not recycling, you're throwing away alot more Avenue South, New York, NY 10010, for a free brochure that 
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heavily laden with techno-gizmos such as steering-wheel- 
mounted radio controls—a gadget that is either entertain- 
ing or overdone, depending on your taste. With the 205-hp 
supercharged engine option, the Bonneville would easily 
keep pace with the 24-valve Vision, but at a considerable 
price premium. 

The Sable is the most refined mechanically, a credit to 
the reengineering done underneath what appears to be a 
minor face-lift. It is arguably the best of the lot as a high- 
way cruiser—the subtle feel of the steering and slick oper- 
ating, high-quality interior features contribute to its design 
integrity. One of the best designs of the past decade, the 
Sable’s main flaw is seeming to drift in a world where oth- 
ers are taking chances. 

The Eagle Vision and Dodge Intrepid do take chances 
and succeed. The overall package is handsome, function- 
al, well thought out, and well executed. The interior 
styling—particularly the instrument panel—standard 
dual air bag, and the combination of fuel efficiency and 
good stoplight acceleration of the base V6 makes the 
Intrepid a particularly good value. The extra power of the 
24-valve V6 plus features such as traction control justify 
the extra cost of the loaded Vision, but there are more 
good choices at this end of the price range than at the 
lower end. 

Our reservations with the LH lie mainly with the long- 
term unknowns, including consistent assembly quality, 
dealer service and factory backup, and a commitment to 
fixing a very short list of glitches. All of which leads to the 
conclusion that the new LH cars, indeed, have the makings 
of a home run for Chrysler. aS) 


K-CAR FOR THE “90S 


Chrysler uses one floor pan, two engines, and three suspension 
variations to attack a number of competitors. The design is shrewd 
and stylish, but I’m skeptical in a number of areas. Will the LH cars 
appeal to Honda Accord buyers? Those eager for more interior 
space are well served by the.LH. But | believe there are many hap- 
py Accord owners who really don’t want a full-size car, cab forward 
or not. 

The same may be true of Taurus/Sable owners. If they really 
don't need a big car, why change? The Ford products look 
slightly dated next to the zoomy LH, but otherwise are quite ser- 
viceable and up to date. | don’t expect a mass exodus from ei- 
ther Taurus or Accord. Marginal models, however, are easy 
picking. f 

Concerning the cab-forward trick: Yes, the base of the wind- 
shield is closer to the front axle line, but | wonder if the front-seat 
passengers actually move forward to make use of the room. If 
the passengers move forward, their legs interfere with the front 
wheels and their heads hit the top of the windshield. Clearly 
there is plenty of front overhang. It is necessary for the power- 
train and styling, but front overhang is not passenger-useful 
space. 

i terms of driving, | like the firm suspension in the LH be- 
cause at last an American manufacturer has discovered a rigid 
body structure. It’s a nice secure feeling that the. car will last 
and not rattle itself to death in the first 10,000 miles. The sus- 
pension uses relatively soft springs and firm shock absorbers 
with good-grip tires. The downside is high-impact harshness. 
and some dive during braking with the strut-type front suspen- 
sion. The middle and upper suspension arms cure this quite ef- 
fectively, however. 

| had a chance to view the LH platform bottom side up, and it 
struck me as a very simple and sensible design. In many ways, it 
is the K-car for the 1990s: big, modern, roomy, cheap, and (un- 
like the real K-car) fun to drive. , 

Overall, | believe the LH will be hot, and weak competitors, in- | 
cluding the Japanese, will lose sales to this high visibility family of 
cars.—Don Sherman 
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*Lobor costs reflect manufacturer's flat-rate time allowance multiplied by typical dealership labor rates per hour. 


ACCELERATION 
and HANDLING 


Rood-holding (g) 
BRAKING 


Cold (ft.) —___—— 
Worm (ft.) 


Hot (Eee ae 


INTERIOR NOISE 
Idle (dB). 
60 mph (8) pc 
0-60 mph (d8) 
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Valve froin = oe i vet 
Power {hp @rpm)... } 153@5,300 
Torque (Ib.-ft.@rpm) ..... : : enee 
Compression rafio.___. A He Mt NA 


Transmission .___.. 4speed i ¢ ee 
Final drive rofio.__... | 3.063) 19: 


CHASSIS 
Front suspension... MacPherson strut, 


coil springs, anti-roll 
bor 
Rear suspension. | Independent, sirut 


loteral links, coi 
springs, anti-roll bar 


Steering geor . inion, ini Rack and pinion, 

i power assist 
Turning circle (ft.) —__.. | 38. 97.6 
Brakes (front, rear) ___. h ABS; vented disc, vent- 


EPA MILEAGE rein Tae 


DIMENSIONS 
Wheelbase (in.) 
Length (in.) 


Distribution % (Front:rear) 
Fuel tonk (gal.) 
Interior volume (cu. ft.) 
Trunk volume (cu. ft.) 


Base price. = 104 © $15,930 
Price os tested. = 3S $22,423 $16,855 
Major options (over $100) _. ‘| Preferred equip- ie Antilock brake 
; ment package, Mluminated and message 
$3,344; ABS $985, | centes, $624; A\s 
power moon roof '" FM stereo radi 
$776; BLsound | player, leather wilh cassette 
| system $526; CD player, $195; ait- 
player $491 nitty, conditioning, cruise 
control included in 
$925 option 
package 
REPAIR: 
PARTS /LABOR*. 


Front brake pads___._.... ; § 90/25 
Front shock/insert.___., 80/30 
155/25 
150/128 } 40/30 

860/136 15/125 
310/18 150/10 


Treffic Laser Is 
So Is 


Your Best 


Pe Pe PEL LecarAlans 
Introducing BEL LaserAlert 


here has been a lot of talk lately 

about laser traffic monitoring, 
Briefly, police laser guns measure the 
speed of moving vehicles by project- 
ing an invisible beam of intense, 
infrared laser light — as opposed to 
conventional radar microwaves. 

The bottom line is this: laser is 
being used right now. And since con- 
ventional radar detectors don’t detect 
laser, you need to supplement your 
overall protection capability. 


From Success In Dese: 


‘ - 
storm | 


In developing BEL LaserAlert, we 
searched for the most sophisticated 
laser detection technology — and 
found it protecting our air and 
ground forces in Operation Desert 
Storm. In partnership with Tracor 
Aerospace — a major manufacturer of 
defense electronics — we adapted this 
patented, proven military technology 
‘0 consumer laser detection. 

That’s why BEL LaserAlert provides 
laser detection that’s up to ten times 


the effective range of police laser guns. 


This unprecedented sensitivity even 
detects “off-axis energy” — where the 
main laser beam is scattered by physi- 
cal or atmospheric conditions. And 
BEL’s sophisticated LSV (Laser Signal 
Verification) eliminates false alerts. 
¢ Unprecedented detection 
range of over 5 miles 
* Stand-alone operation, or 
connects with most radar 
detectors 
¢ Smallest laser detector — 
weighs only 2.25 oz. 


¢ Patented, proven military 


technology 


As a micro-sized, 2.25 ounce stand- 
alone unit, BEL LaserAlert provides 
unmatched laser detectability. When 
linked to a BEL Radar Detector you 
have an unbeatable combination of 
laser and radar protection. In fact, 
using our convenient power jack 


adapters, BEL LaserAlert can be 


Model LA 132 


ere 


linked to most popular brands of 
radar detectors for laser/radar 
capability. 


No matter what radar detector you 
are using now, adding BEL LaserAlerr 
will provide total protection. 

BEL LaserAlert is available today 

for $119.95 


To order or for the name of a dealer 
near you, call toll free: 
1-800-341-1401 USA 
1-800-268-3994 Canada 


Model LA 132 

BEL-TRONICS LIMITED — 2» 
The Intelligent Choice 1947-1992 
BEL LaserAlert is a Yr 
Registered trademark of #) 
BEL-TRONICS LIMITED am /| 
Tracor Aerospace—Patents Pending ¥ Vass of 
Other Patents Pending Excellence 


e D. Power and Associates® 1992 Light Truck Initial Quality Study. 
tudy based on a total of 10,475 consumer re: ier 
Télated problems during the first 90 days of Seni Cala 


of the GM Corp, ©1992 
Buckle up, Americal ? 


Important findings hy one of 
the most authoritative — 
automotive research companies. 


Major news for truck buyers! J.D. Power and 
Associates reports, “Chevy is the new vehicle quality 
leader in the Full-size Pickup class.” In this indepen- 
dent study, Chevy owners reported much higher 
new vehicle quality than owners of any other full- 
size pickup.” This is one of the auto industry’s largest, 
most authoritative studies, and now it says what 
Chevy owners have always known: Chevy is the best 
full-size pickup in new vehicle quality. 


“The best new vehicle 
quality in its class.” 


This independent study is the news pickup 
buyers have been waiting for. Clear, unmistakable 
results from a comprehensive nationwide quality 
survey involving more than 10,000 truck owners 
during the first 90 days of ownership. 

__ The first-time-ever full-size pickup initial qual: 
ity survey by J. D. Power and Associates, and the 
results speak for themselves: “Chevy Full-size 
Pickup has the best new vehicle quality in its class.” 


Chevy is your best buy 
in a full-size pickup. 
For all the best reasons. 


Chevy’s the best. The best resale value. The best 
Standard payload. The best rust protection. The best 
MPG (EPA Est. MPG city 17, highway 23). All with the 
biggest V6 you can get, 24-hour Roadside Assistance, 
and a 3-year/36,000-mile warranty that covers every- 

g, bumper to bumper, with no deductible.” And now 
J.D. Power and Associates’ research confirms what 
Chevy Owners have known all along: For new vehicle 
(uality, “Chevrolet is the best full-size pickup.” 
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The Trucks That la 
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This compact, money saving Millennium? 1-Hour AA RapidCharger recharge- 
4AAs in only one hour. Call 1-800-CAN-POWR 


for the retailer nearest you. RECHA ik EABLE j 
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Anybody who's going places will really appreciate a Motorola cellular telephone. 
The fact is, it’s one of the best made cellular phones in the world. Which is 


probably why it’s such a hor gift idea this holiday 
season. Motorola. Technology that can take it. () MOTOROLA 
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Here's a great gift idea for the CD enthusiast who has everything but no place 0 | 
zing NeV els on vi nee . put it: The Memorex Sky Disc CD holder. Its contemporary design holds up | 
Nostalgic capsules of science and technology thar lit up movie theaters in the 50 of your favorite CDs. Sounds like the perfect gift. 
30's, 40’s and 50’s are now available on videocassette. 
$12.95 each, $29.95 set. 1-800-848-9091 


Is lt Live Orls t Memorex?.. 
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NRI training includes all the tools you need to get started. 


THREE BUSINESSES YOU 
CAN START YOURSELF. 


AIR CONDITIONING 


Big 
Profits =. | 


Earn Big Profits as an HVAC 
Technician 


NRI trains you to land a good- 
paying job, pick up extra income, 
even start a business of your own 
servicing central air conditioning 
systems, window units, heat pumps, 
commercial refrigeration systems, 
and more. 


Training Includes 
Professional Tools 


Only NRI gives you hands-on 
training with tools and equipment 
you ll use every day on the job. 
You reinforce the theory in your 
lessons with practical, real-world 
experience as you train with and 
keep a system analyzer, leak de- 
tector, tubing and joint tools, even 
a top-quality vacuum pump for 
purging systems. 


Optional Postgraduate 
Training at York Institute 


NRI course graduates are also 


eligible for a concentrated week 


of resident training at the famous 
York Institute at no extra charge 
for tuition or training materials. 
Here, you'll work on advanced 
commercial equipment under 

the guidance of expert industry 
instructors. It’s a one-of-a-kind 
Opportunity you won't want to 
Pass up. 


See for yourself how NRI prepares 
you for career advancement, part- 
time income, or a successful 
business of your own. Send 

for your free catalog today! 


LOCKSMITHING 


Earn 
while you 
learn! 


A Fast Way to Independence 


Make good money making keys, even 
more repairing and replacing locks, 
top dollar servicing s*fes and vaults. 
NRI trains you for all three in one 
complete course. 


Income While You Learn 


Includes professional key making 
machine and all the tools you need to 
start earning profits of up to 800%, 
even while learning. There is plenty 
of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, servicing 
business safes and vaults. NRI training 
and equipment can get you started 
today! 


Be a locksmith. . . full-time, part-time, 


or as the owner of your own profitable 
business. Find out more by sending for 
your free NRI catalog now. 


SMALL ENGINE REPAIR 
p* 


Now 
includes 


Vie 


New Opportunities Abound 


Equipment from lawn mowers to 
motorcycles is powered by small, air- 
cooled engines. NRI can give you the 
training and tools you need to start 
your own business in this big- 
demand field. 


5-HP Engine, Generator 
Included 


Your training includes a 5-HP 
Tecumseh engine with electronic 
start and a power generator you build 
while training. You learn to service 
mowers, tractors, chainsaws, weec 
whips, snowmobiles, ATVs, out- 
boards, even motorcycles. Get all the 
tools you need for tuneups, engine 
diagnosis, and engine rebuilding. NRIJ 
gives you the skills and equipment 
you need to succeed in your own 
profitable engine repair business. 


Rbréds Schools 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, Washington, DC 20008 


CHECK ONE FREE CATALOG ONLY 


DO  Telecommunications 
D Building Construction D Electrician 
(1 Gunsmithing 
‘al 


Home Inspection 


O Basic Electronics 


Name (Please print) 


| O) Small Engine Repair 
| Street 


| City/State/Zip Accredited Member, National Home Study Council 


SEND COUPON TODAY FOR FREE NRI CATALOG 


0 Air Conditioning, Heating, L) Automotive Servicing C1 Computer Programming 
& Refrigeration OO Microcomputer Servicing U1 PC Applications Specialist 
O Locksmithing O Security Electronics CO Programming in C++ with Windows 


LC Electronic Music Technology 
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wifi 
We'll give you 
tomorrow. 


under GI bill 
check for 
details 


O Desktop Publishing and Design 
O Paralegal 
UO) Bookkeeping & Accounting 
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Give the gift of good health 
holiday orig cee 


. NordicTrack 
is a gift that 
keeps giving, 
You'll see 

and feel the 
benefits of 4 
NordicTrack exercise 
machine for years to come, 

_ because NordicTrack offers 
the one exercise program 
you can stick to. 

All it takes is twenty 
minutes three times a week 
to achieve results. Which 
makes it easy to fit into your 
schedule. And, NordicTrack 
is fun to use. In fact. 
research shows that people 
love their NordicTrack 
skiers. After 5 years, 7 out of 
10 owners «re stil] 
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you'll burn more calories 
— up to 1,100 
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risk of diabetes, hypertension 3 0 day MU home c ial 
and osteoporosis. With Models priced from $2999 to 
NordicTrack, you can stop 
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Battery-powered bike, July, page 15 
Bicycle built for Gl April page 24 
Biodegradable golf tees, March; page 13 
Boot network has GPS, charting, and gauge systems, March, page 11 
Catamaran pedal boat, June, page 20 
Comfortable mountain-bike hand grip, May, page 16 


Cyding paliins shield, January, page 22 


Double foot-plate skateboard, June, page 20 

Drinking system for sporting activities, January, page 18 
Electronic baseball aretopont, June, page 10 

Electronic tennis court linesman, February, page 16 

Enclosed watertight child corriage, April, page 17 

Exercise rod, August, page 18 

Finger-launched flying disc, June, page 22 

Flt sear binoculars, March, page 10 

Foldaway recumbent trike, June, page 16 

Futurisic wet suit, April, page 17 

Golf ball sweet-spot detector, November, page 9 

Hand-held iter eb 20-power binoculars, November, page 18 
Human-powered hydrofoil, March, page 13 

Indoor Ai slope, September, page 16 

Mini golf caddy October, page 14 

No-fog ski goggles, March; page 10 
NordicTrack three-in-one Bhi cross-trainer, November, page 20 
One- or two-seat hovercraft, April, page’24 

Paper bicycle, March, page 14 

Paper-chort satellite navigation system, September, page 10 
Pool-table leveler, March, page 20 

Power Fin boat, November, page 8 

Power-zoom binoculars, March, page 18 

Rim Rider motorcycle, August, page 11 

Round chesshoard, November, page 17 

Rubber mesh muscle-builder, April, page 20 

Sailboat’s wing fins increase speed and stebility, February, page 19 
Sesh cbaariinane oe suspension, January, page 12 

Simple volleyball-net adjuster, April, page 25 

Snowmobile-dirt bike hybrid, June, page 10 

Sports stats tracker, November, page 9 

Stretching device for legs, February, page 18 

Sun-powered canal boat, November, page 20 

Sure-grip bicycle tire, Januery, page 10 
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Suzuki bitd-design motorbike, April, page 25 
Swiveling handlebars, Novernber, page 16 

Tango | pedal craft, October, page 11 

Tennis ball belt, August, page 19 

Tennis racket head protector, February, page 14 
Three-in-one hand-held weights, November, page 18 
Three-wheel all-terrain carl, May, poge 11 
Tube-shaped scuba weights, October, page 10 
Violin-guitar hybrid, September, page.16 

Waterproof finger-worn lap counter, August, page 15 
Waterskiing chair rides above the wake, August, page 16 
World-record yacht, November, page 14 


TOOLS 
Bendable light with magnified mirror, May, page 17 
Better-bite saw blades, January, page 22 
Black & Decker battery-powered scissors, January, page 21 
Compound miter saw with oxtra-tall fence, June, page 15 
Cordles hot-and-cold glue gun, January, page 24 

Credit-card-size tool set, August, page 20 

Easy-store cordless screwdriver, ‘ori page 25 

Easy-to-use scissors, September, page 17 

Electric mulching mower, Whsrbey page 8 

Electronic pocket lavel, February, page 19 

Full-size cordless leaf blower, May, page 14 

Laser-guided miter saw, November, page 20 

Lawn-mower-mounted edger, June, page 20 

Log-splitter, February, page 18 

Modular sharpener, October, page 26 

Nonslip hammer, March, page 14 

One-hand clamp, January, page 12 

Portable circular saw converts to miter saw, August, page 16 

Precision router, April, page 24 

Quitk-change tool set; November, page 14 

Router rosette maker, November, page 17 

Ryobi woodcutting system with sliding miter table, January, page 21 

Safety utility knife, June, page 22 

Sander with vacuum system, August, page 14 

Shredder reduces yard debris to mike January, page 20 

Stable sander, October, page 25 

Sure-grip tape measurer, February, page 15. 

Tile trimmer, January, page 18 

Tool-toting knapsack, November, page 16 

Two-way painter, September, page.15 

Walk-behind chipper/shredder, May, page 18 

Wooden-stud nd metal-pipe detector, April, page 15 


Newsfronts 


AUTOMOTIVE NEWSFRONT 
A trend toward more V8s, June, page 40 
Audi AVUS quattro concept cor, February, page 29 
Automatic wipers, May, page 46 
Automotive radar detects vehicles and road curves, May, page 42 
Buick variable light-transmission sun roof, August, page 29 
BWM-E2 electric car, April, page 39 
Chrysler unveils new-car development center, February, page 39 
Chrysler's two-stroke engine update, February, page 36 
Cleaning up natural-gas-converted engines, July, page 38 
Compact Orbital two-stroke engine, November, page 65 
Corning preheating catalytic converter, July, page 38 
Corvette keyless entry system, December, page 46 
Daihatsu X-021 concept sports car, February, page 39 
Designer car scrap yards, April, page 41 
Direct-drive alternator, March, page 31 
Dodge Viper. R/T 10, February, page 30 
Driving the LA301 hybrid car, March, page.28 
Ducati desmodromic actuation system, September, page 28 
Electric cor recharging equipment, November, page 65 
Eliminating the blind spot, December page 43 
Filter for automotive air-conditioning systems, March, page 28 
Ford Ranger compact pickup truck, October, page 37 
Gas- and electric-powered concept car, July, page:36 
GM electric car January, page 41 
GM fall lineup, October, page 35 
High-density battery, April, page 38 
High-performance ty tire system, November, page 68 
Honda Civic Del Sol, September, page 28 
Honda CRX retractable hardtop, June, page 39 
Honda NR750 V4 oval-piston design engine, June, page 35 
Hydrogen-gas-powered Nissan 300-ZX, July, page 38 
Hydraulic and regenerative brakes for electric cars, May, page 44 
Hyundai HCD-1 concept car, April, page 38 
Icy-road warning reflectors, September, page 29 
Japan adds another solar car race to world circuit, February, poge 38 
Key-fob car entry system, October, page 39 
Lean-burn NOx catalysts, May, page 42 
Lincoln and Cadillac multivalve engines, October, page 35 
Liquid-cooled brakes, January, page 44 
Low-cost optical fibers, May, page 43 
Mazda MX-6, January, page 46 
Mazda)suitcase car, October, page 38 
Mercedes-Benz graphite piston, January, page 42 
Mercedes-Benz 1 90E electric car, February, page 36 
Michelin high-performance tires, August, page 33 
Microchip offers five engine-control programs, May, page 46 
Mitsubishi Mirage 1993, October, page 38 
Mitsubishi MIVEC engine, Decomber, page 37 
Mopping up used motor ail, July, page 36 


Navigation and information system, September, page 25 

New synthetic lubricating ails, April, page 40 

Nickel-metal hydride electric car battery, August, page 33 
Nissan active noisé-control system, May, page 44 

No-puntture non-pneumatic tire, March, poge 31 

Oldsmobile Achieva launched, May, page 43 

Pontide Salsa multipurpose recreational vehicle, March, page 30 
Quick-heating catalyst for car warmup, April, pave 39 
Range Rover electronic air suspension, December, page 43 
Recycling antifreeze, July, peve 37 
Reducing body roll, December, page 46 

Renault concept double-decker van, January, page 41 

Replacing CFCs in automobiles, July, page 37 

Saab antiknock sensor, December, page 48 

Sanyo solar hybrid car, August, page 29 

Saturn sofety-feature software, October, page 36 

Side-collision air bag, February, page 35 

Side-impacf-protection system, January, page 46 

Toyota terol and Geo Prizm share chassis, November, page 68 
Toyota tests full-size pickup, January, page 44 
Toyota 1100 piccup truck, December, page 37 
Trolleys for electric cars, September, page 25 
Two-way instrument panel, January, page 43 

US. right hand-drive cars for export, June, pose 39 
World distance record for electric vehicle, July, page 36 


ELECTRONICS NEWSFRONT 
3-D optical dota storage, June, pase 68 
486 power goes info computer kits, November, page 41 
28,800-bps modems, August, page 37 
Anti-collision radar, September, page 33 
Apple's QuickTime multimedia software, June, page 66 
Automatic acoustic equalizer for stereo systems, November, page 36 
Bigger color LCD panels, December, page 28 
Biodegradable foner container, November, page 36 
Book notes, December, page 35 
Car-54, where are you?, April, page 44 
CD-ROMs come with multimedia software package, May, page 37 
College application software service, September, page 36 
Color LCDs in autosfereoscopic 3-D, March, page 37 
Commercial flight simulator, November, page 42 
Communications and computer equipment at Olympics, June, page 63 
Computer translators, January, page 50 
Computer-network software solves problems, February, page 40 
Computer-simulated interplanetary collision, October, page 44 
Creativity software for business applications, May, page 32 
Digital audio war, September, page 31 
Digital delay sound systems for outdoor concerts, May, page 32 
Digital golf and astronomy programs, December, page 28 
Digital phone lines, Novernber, page 41 
Digital satellite radio, May, page 39 
Do-it-yourself multimedia, September, page 32 
Electonics notes, September, page 37 
Electric carpets provide warmth and sound, December, page 35 
Electronic panning camera system, September, page 36 
Extended-definition TV: the HDTV alternative, March, page 37 
Family-oriented Apple computers, November, page 43 
Ferroelectric liquid-crystal flat-panel displays, May, page 36 
Flexible printed-circuit boards, July, page 24 
Global shipping monitor, August, page 39 
Hewlett-Packard ink-jet color printer, February, page 42 
High-power direct-broadcast satellites, June, page 70 
Historical material on optical discs, October, page 41 
Home entertainment control system, January, page 48 
Home videophone, April, page 43 
LIDAR air-pollution-detection system, July, page 25 
Miniature gyroscope, January, page 48 
Molecules as data storage devices?, September, page 32 
Multimedia geography ‘diahose program, June, page 68 
Multiple LCD screens create 3-D for TVs, December, page 0 
Nanometer-scale transistor, October, page 43 
National caller !D?, September, page 35 
Near mercury-free battery, July, page-23 
NEC wearable PCs, February, page 44 
Neural-network-based game software, December, page 25 
New satellite signals fol pirates, October, page 44 
No-wear ontiel diss January, page 49 
On-line college courses, March, page 38 
Optical fiber signals transmit in color, March, page 36 
Optical fibers routed to German homes, May, page 38 
Oxford English dictionary on disc, November, page 44 
Personal computer of the future, October, page 45 
Plain-English replaces DOS commands in tums: February, page 43 
Pocket-size electronic books, October, page 42 
Polymer current limiters, September, page 32 
Portable desktop computer, August, page 39 
Recordable laser discs, December, page 25 
Smart vending machines track sales and inventory, February, page 45 
Saving energy with sleep mode for PCs, December, page 25 
Shaped-beam antennas tor Japanese TV broadcasts, October, page 41 
Shrinking audio and video equipment, March, page 36 
Shrinking HDTV costs, June, page 68 
Shrinking laser beams, December, page 34 
Spats vercaien checker, October, page 46 
Silicon neurons, September, page 34 
Sony's interactive disc player, February, page 40 
Speech-recognition software needs no voice training, May, page 36 
Super-density. floppies, August, page 40 
Superconductors in chips mean foster computers, January, page 52 
The first nevrocomputer, November, page 44 


Threo-pound sub-notehook Decomb 

Tiny lasers slated for optical coinbuter; her * 0 43 
Toxic-look-tracking ‘aftwre July, page 23 J 
rea + pune January, page 5] 

ruce in digital-audio tech g : 
Troer-to-life TV: fat-look cn orn, aber, we 
Unveiling digital HDTV in the United bine June, page 69 
Virtual acoustics, August, page 37 pee 
Virtual superman April, page 42 

Voice-procéssor chip, April, poge 42 

Wavelot data compression, June, page 67 * 
Yomaha MIDI grand piano is played at Cornegie Hall, March, poge 38 


tives J NEWSFRONT 

lernative ways to block fi 

Arid-climare hada} June, et aes 
Bubblo-pack insulation October, page 53 

aul materials thrift store, September, page 42 
Buying back trash, Detember, page 56 

CFC-free insulation panels, Novernber, page 71 
Chlorination uestions, April, page 48 

oe ie “systom tn Update, Marth, page 42 
o'ing storage for residential air-conditionir 

Cords i Jno inal of condo, ugust, page 45 
offon and high-density fiberglass insulati 

Croating a backyard wildlife habitat, salah $0 

Docorative energy-efficient foam house-facing ‘October page 5] 

Detecting new non-CFC refrigerant substitutes ‘October ‘page 54 

Direct-heating floor panels, October, page 53. joe 

Drafting software Progrom, October, page 52 

Drying wood without cracks, December, page 56 

Earthen-wall homes, July, page 34 

Electric palm nailer, Moy, page 56 

Energy test house, Decem er, page 53 

Energy-efficient “waste,” April, page 54 

Exporting the American home, April, page’48 

Fiberglass may be linked to cancer, February, page 48 

Fluorescent vs, incandescent bulbs, January, page 57 

Frost-protected shallow foundations, August, page 45 

Go-anywhere MIG welder, April, page 49. 

Greener cordless tools, February, page 46 

Greener grilling, July, page 32 

Heat-pump house, June, page 42 

Heating, cooling, and ventilatin system, May, page 54 

Low-maintenance lawns of the future, September, page 42 

Matsushita basic smart home system, June, page 47 

Microwave garbage disposal, Au ust, page 48 

Modular handicapped-accessible ome, May, page 54 

Moisture affects radon levels, June, page 42 

More affordable solar hot-water heaters, November, page 78 

a Most efficient cost-effective refrigerator contest, November, page 78 

: 

: 


Natural pesticides, July, page 35 
Non-propellant Sprayer, August, page 48 
Ozone-friendly refrigerant, January, page 57 
Ozone-safe foams, July, page 35 
Paper bricks, February, page 46 
Plastic house, Sepfinioae page 39 
| Polystyrene concrete forms, January, page 57 

Precautions for gardening pesticides, August, page 47 

2 Products to stop ticks from spreading Lyme disease, March, page 42 

Radiant-barrier paint, June, page 48 

Radioactive substances found in wood ash, May, page 50 
p Real-life test of French home-automation system, March, page 48 
> @ — Recycled-house update, December, page 56 
>») - Recycling fluorescent bulbs, July, page 34 
iz Reducing lawn-mower emissions, December, puge 58 

 _ Refrigerator designed for disassembly, July, page 32 

5) Removing CFCs from old appliances, April, page 50 

Scientific-claim testing, November, page 74 
Separating trash by density, July, page 34 
Six-horsepower compressor, November, page 76 
Smart House offers quick retrofit rewiring, May, page 48 
Software for optimizing home energy efficiency, September, page 42 


PoLeerert ie 


Solar power from windows, March, page 46 
"al Solar-powered air conditioner, February, page 47 
A = Sonic compressor for refrigerators, September, page 43 
23 ~~ Sunlight duct system, September, page 41 


sam Super-efficient coal burner, December, page 60 

] Superior super glues, February, page 46 

Oe — Table saw and radial arm saw in one, March, page 48 

ot Tonk-modeling software program, October, page 51 

Temperature-sensitive color coatings, May, page 50 

Test house with occupant neat November, page 71 

Testing FRT plywood, April, page 4 

The Sid onde house, December, page 53 

Top grinders reduce construction waste, November, page 72 

TotalHome automation system, May, page 48 

. Tungsten halogen study, January, page 56 

Se — -Two-color paint sproy system, October, page 54 

% — Two-yeor-old microwaves may leak radiotion, February, page 48 
Update for baseboard heaters, November, page 72 
Variable-speed electrically commutated motor, October, page 53 
Visualization of airflow around a room, May, page 50 
Washing dishes with less water, December, page 56 
Wood strand molding technology, January, page 58 
Wood-ceramic composites, October, page 54 


SCIENCE NEWSFRONT 
4,600-year-old corpse found, March, page 24 
3-D. laser show, November, page 34 


2-D computer model af birth of a neutron star, December, page 20 
Aerodynamic golf balls, June, page 29 

Air-bubbles light up ultrasound Images, February, page 26 

Ash in the air, orl, page 32 

Asteroid photographed at close range, Marth, poge 26 

Audubon Sociefy’s energy saving building, February, page 24 
Beach-saver de-watering system, June, page 27 

Biodegradable fishing line, November, page 29 

Buckyball gas:storage property, August, page 23 

Buckytubes, April, page 3 

Calf’s wireless artificial heort, November, paige 30 

Century-old submerged logs, September, page 21 

Ceramic photos, January, page 38 

CFCeating bacteria, October, page 26 

Chaos theory predicts financial markets, November. page 32 
CHARA felescopes, Octoher, page 28 

Compton Observatory locates distant quasars, May, page 27 

ah pa gt pill, May, page 25 

Coral-reef revival techniques, December, page. 20 

Degalvanizing steal scrap for recycling, May, page 25 

Denser synthetic gem-quality diamonds, February, page 27 
Detetting gravitational waves, June, page 30 

Dolphin typerwriter, March, page 26 

Symmetrical patterns in graphite and silicon, December, page 16 
Earth Summit accord, October, page 30 

F-22 in-flight software glitch, November, page 33 

Fluorescent dyes help find dofective chromosomes, February, page 25 
Flying car, October, page 29 

Flywheel-driven trolley, September, page-22 

Foreign aquatic species damage Great Lakes ecosystem, July, page 27 
Forestation maps show U.S; clear-cutting, November, page 29 
Global warming exhibit, August, page 26 

Green Bank thleetipe September, page 20 

Growing crops in space, December, page 22 

High-altitude bed, October, page 31 

High-energy weapons decontaminate water supplies, July, page 28 
Hot-fusion milestone, March, page 22 

Hubble’s first true-color images of Jupiter, February, page 24 
Hypersonic spy plane?, August, page 22 

Implantable slot waters coul prevent tumors, January, page 30 
Laser chemical detector, July, page 26 

Life-saving “weed,” April, page 28 

Lighter-than-air solid riatevl October, page 28 

Lunar campsite, August, page 23 

McDonald's robotic fry maker and drink dispenser, December, page 13 
Measuring blood sugar levels with infrared light, November, page 34 
Microscopic battery, November, page 32 

Mini robot for precision tasks, August, page 27 

Mini-rover for Mars, January, page 27 

Multipurpose neem tree, July, page 28 

Navy's conclusion on'USS lowa incident, February, page 24 


The 900 Series. Only the inventors of CD he a is 


Nenr-frictiontess bearings, February, page 25 
New oil-spill clean-up products, July, page 26 
Nicotine patch for smokers, Moy, page 25 
Noise cancellation for industrial machines, January, page 34 
Orgoni¢ petri dishes, May, page 26 

Organoceromics: glnss-plasiie hybrids, May, page 26 - 

Ozone mission, April, jiage 34 - 

Photographic images on silican, November, page 30 

Pioneer 10 space probe turns 20, June, page 29 

Plasti¢ from plants, September, page 22 

Pluto map, December, page 19. 

Pressure-sensing paint, April, page 30. 

Problem-solving competition for students, June, pagé 27 
Producing alcohol from garbage, July, page 30. 
Rocycled-newspaper packaging material, July, page 30 

Reduing drag on the X-30, September, page 9 

Replicating a B.C. bull for The Louvre, Moy, page 28 

Reviving the red planet, January, page 27 

Road recycler, April, page 30 —— : 

Seifeake detector, September, page 19 

Satellite-based wilderriess program, shy page 28 

Skin-remaval method for fruit and seafood, December, page 18 
Sobering drug lowers alcohol bloodlevel, March, page 22 

Sonar device measures zooplankton distribution, December, page’ 18 
Soviet infrared sensing devices seek toxic dumps, February, page 27 
Space Center Houston: a four of U.S. space program, December, page 20 
Spiral microantennus sense heat, May, page 28 

Stabilizing the Leaning Tower of Pisa, August, page 27 

Sun lamps for sewage processing, July, page 30 

Superconductor supor photo, April, page-35 

Supporting evidence for the big-bang theory, August, page 24 
Synthesized flavor enhancer, October, page 29 

Tabletop electrothermal gun, August, page 26 

Test-tube tomatoes, January, page 34 

The neutrino hunt continues, April, page 28 

Theory of alton movement, January, page 30 

Thermal-control gloves for astronauts, August, page 22 

Thoreau's Walden Pond map ts used for study, February, page 25 
Tracking radioactive elements through an ecosystem, July, page 27 
Tremor-resistant retrofit supports for bridges, May; page 27 
Tube-in-a-tube superconducting wire; December, page 18 
Underwater seismic stations, December, page 22 

Unmanned Mars rover, October, page 30 

Very Large Telescope (VET):in chile, December, page 13 
Virus-infected! fobacco: plants produce hemoglobin, June, page 30 
Warning sign for nuclear waste site, December, page 13 

Water from rocks, October, page 30 

Water-based nonstick coating, September, page 23 

Wind trials for new suspension bridges, September, page 21 

X-ray telescope detects solar flares, March, page 24 

Zip-lock chains; September, page 20 


technology could design suchacompletely  § @@ 
integrated line of digital components, : 


Another First From Philips 
PHILIPS 


SAVE $$$, ENJOY FAMILY FUN 
with VACUUM HAIRCUTTER 


Never need a barber again. Does all styles, 
all lengths. Tapers, layers, feathers, collects 
clippings. Great haircuts easy. You get all 
you need for haircuts, use with any vacuum. 
Thousands In use from Egypt to Japan. 
MADE IN USA. 
Robocut, the original since 1985. 


RS egy et ER ee ee ae 


* Easy-to-set dial gives you any length, 
not 1/2 inch steps and no loose parts. 

%* Any length from skin-tight to waist-long 

%* Great for straight, curly, even afro-hair. 

* Excellent for pets. 

* Lighter, only 11 oz versus 21 0z 


As seen on TV, now for less. 

Full money back guarantee. 

Mail today $9 $89 plus $5 s&h to:\ 

Robocut Co. 3608 JAGUAR, Ft Collins, Co 80525, U. S. A. 

call now 1-800-825-0139, VISA/MC/DISCOVER/COD 
fax 303-226-4558 


As seen on TV, now improved: 


¢ Voice Activated. (Answer without touching) 
¢ Automatically disconnects. 
¢ Clear, excellent reception. 
(as far away as SO feet) 
‘200 name memory speed dial 


(alphabetic recall search - no more guess work) 
Records all outgoing calls. 


Long distance blocking 
5 Programmable alarm clocks. 


(for important medication or appointments) 


PERFECT FOR HOME OR OFFICE | 


IDEAL FOR THE HANDICAPPED | 


°¢ Elapse time. 
¢ Last number redial 
e Plus many more options. 


Just send check or money order to: 


TEMASEK TELEPHONE CO. 
260 E. Grand Avenue #19 
So. San Francisco, CA 94080 


rr remaseK © ©!:1-800-HELLO-2-U 
TELEPHONE INC. A3556 2 8 
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Go robots, go! 
[Continued from page 102) 
fect,” says Simmons of Carnegie Mel- 
lon, whose robot combined a vision sys- 
tem and sonar. “And if you assume 
that they’re perfect, then eventually 
you're going to run into trouble. So 
philosophically, I'm glad that we have 
these crummy sonars because we're 
forced to learn how to deal with noisy 
data very quickly. But,” he adds after a 
moment’s thought, “if someone gave 
me a laser, I would use it.” 


Coordination is key 


The quality of information the robot 
receives is only half of the challenge. 
The other is how well the robot uses it. 
In this contest, that factor was demon- 
strated by the robot’s ability to navi- 
gate to the correct pole in the arena— 
a process that requires map-building, 
dead reckoning, and decision-making 
abilities. 

A standard method for robot naviga- 
tion, says Bonasso, uses encoders on 
the wheel shafts that count each turn 
of the wheel. Since the wheel circum- 
ference is known, the distance traveled 
is easily measured. While that works 
in theory, tiny mechanical impreci- 
sions can build up over time, making 
the entire measurement inaccurate. 
As a result, he says, researchers have 
developed algorithms to adjust for the 
mechanical problems. 

“But those algorithms,” Bonasso 
continues, “don’t take into account 
job the robot has to do. Even if «+c 
robot is navigating through the vw | 
and maintaining a precise underst 
ing of where it is, it isn’t necess 
getting closer to the goal.” In resp: 
Mitre researcher Mark Slack d 
oped a navigation template that 
pers the quantitative wheel-cou: 
with the knowledge of the task. 

“As an example, our Uncle Bob 
will try to head directly toward a ¢ 
Bonasso explains. “But if an obj: 
in the way, the robot will go to 
right or left of the obstacle. And 
decision to go right or left is basec . : 
where the goal is, and not just the 1 
tempt to get past the obstacle.” 

“The world is too hard to predict, “e 
sums up, “and the robot is not as pre- 
cise a machine as you’d want, so a com- 
bination of techniques makes for a 
very useful and robust robot.” 

Ultimately, the most successful 


_robot was the one that could coordi- 


nate its abilities efficiently. The Uni- 
versity of Michigan’s entry, Carmel, 
shifted its attention among its obsta- 
cle-avoidance sonar, goal-finding cam- 
era, map-constructing work, and path- 
planning skills. 

“As Carmel looks around with its 
camera and sees the poles, it creates 4 


For three decades, the 
movie screens of America 
were lit up with “Popular 
Science,” a series of 
theatrical short subjects 
Produced by Paramount 
Pictures. These time 
capsules, stylishly 
Produced in 35mm film, 
Capture the wondrous 
Science and sensibility of 
another age. 


Call toll-free 7 days a week 


1-800-848-9091 


| Popular Science—Best of the 30's $12.95 
| Popular Science—Best of the 40's $12.95 
] Popular Science—Best of the 50's $12.95 

+ Shipping and handling for one tape $3.95 


Get all three at an unbeatable price! 


Set of three Popular Science videotapes $29.95 

+ Shipping and handling for set of three $5.95 
Adc 

Check Money Order Charge 

Visa Mastercard Exp. Date 


‘LULU 


Mail to P.0.Box 275, Sun Valley CA, 91353-0275 
Calif ua reside Sales tax 


(ts add 8.25 


The hottest new gift 


. under the tree! 


Introducing NordicSport 
4 Dounlilt 
This year ask Santa for the hottest new 
workout from NordicTrack 5, 
NordicSport Downhill. Graphite 
construction and advanced technology 
bring all the thrill and excitement of the 
slopes into your home workout routine! 
It’s a challenging and exciting workout 
alternative for exercise variety, cross- 
training, or just getting in shape 

for ski season. And it’s the best 

way to trim your hips, thighs 

and buttocks, all while you 

get a vigorous aerobic workout! 

Tell Santa you want the new NordicSport 
Downhill...to start your New Year right! 


Best of all...it’s from NordicTrack! 


nordic sport. 


by Norac, rack 
30-day in-home trial Ext. 


FREE Video and brochure! 1- 800- 4 45 -2 2 3 1 66TL2 


or write: NordicTrack, Dept. 66TL2, 104 Peavey Road, Chaska, MN 55318 


© 1992 NordicTrack, Inc., ACML Company ° All rights reserved. 
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Now you can have complete weather 
information literally at your fingertips with the 
Weather Wizard Il. Easy to operate and 
incredibly affordable, it's as miraculous as the 
weather itself. All for only $250. 


FREE 


Audio Catalog 


We manufacture speakers and music systems 


FEATURES INCLUDE: Highs & Lows 


¢Inside & Outside Temps —_e Instant Metric : 

°Wind Speed & Direction Conversions designed by Henry Kloss (founder of AR, KLH 
*Wind Chill eRainfall Option & Advent), and sell them factory-direct. We 
eTime & Date *Optional PC also sell components from Philips, Pioneer, 


Interface Denon, and others. Because we sell factory- 


direct, you can save hundreds of dollars. 


Call 1-800-FOR-HIFI 


We Know How To Make Loudspeakers. 


CAMBRIDGE 
SOUNDWORKS 


154 California St., Suite 126D Newton, MA 02158 
In Canada: 1-800-525-4434 Fax: 617-332-9229 
AR & Advent are tadermarks of amational Jensen, Inc. 


Alarms 


Wearner Wiasno UI 


THE PROFESSIONAL 
HOME WEATHER STATION 


Only $250. Add $50 for self-emptying rain collector. 


Order today:1-800-678-3669 * PS624P 
M-F7 a.m. to 5:30 p.m. Pacific Time ¢ FAX 1-510-670-0589 
MC and VISA # Add $5 for shipping. CA residents add sales tax. 
One-year warranty * 30-day money-back guarantee 


DAVIS INSTRUMENTS 3465 Dasio Ave, Haywaro, CA 94545 
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Go robots, go! 


[Continued from page 138] 


list of places it should get to and puts 
them on its map,” explains Michigan 
professor Terry Weymouth. “Then, as 
it moves around, it recognizes some of 
these poles. Because its map already 
knows where these poles should be, 
the robot knows where it is. So we al- 
ternate between looking and finding 
poles, setting up goals, and determin- 
ing where togonext.” 

Similar to Mitre’s navigation strate- 
gy, Carmel was programmed with a 
global path planner that merged infor- 
mation about nearby obstacles with an 
understanding of the goal’s location. 
The result was a list of intermediary 
goal points that would lead the robot 
on the shortest available path. 


Multi-task robots 


Although it was a simple pole-ver- 
sus-box task, the AAAI contest could 
be a springboard for more sophisticat- 
ed robots, believes Brown University’s 
Tom Dean, that would perform useful 
functions in unstructured environ- 
ments and interact easily with hu- 
mans. These “service” robots may, for 
example, scour industrial toxic-waste 
dumps, perform military scouting mis- 
sions, or vacuum carpets. Now that ihe 
mechanical and computational asp<cts 
of robot-building are uniting, Dean 
foresees an exponential growth ra’. in 
the field. “In five or six years,” he  =e- 
dicts, “this market is going to take Id 
and run like wildfire.” 

Already, in fact, a few pione: 1g 
manufacturers have developed se :e 
robots that function in environr 
that are a mixture of fixed ob 


na 


such as walls, and moving ones, =h 
as people. For example, Transi. 1s 
Research Corp. in Danbury, Conn. as 
developed a robot that delivers \s 
to hospital patients. Programmed = th 
a map of the building, the Help ‘¢ 
robot relies on ultrasonic and inf:. ed 
ranging sensors to steer clear of  +v- 
ple, laundry bins, and other obs‘~ ‘es 


as it shuttles trays between ro 
Denning Mobile Robotics of Wilr ‘¢- 
ton, Mass., builds sentry robots {0 
warehouses, prisons, and office bu:ld- 
ings. Another Denning product, cailed 
Robo-Scrub, cleans floors. 

Bonasso envisions household robots 
with an assortment of abilities. “Today, 
if someone wants a computer, they can 
buy one with all of the options, then 
take it out of the box, plug it in, and 
immediately they’re creating spread- 
sheets and doing word processing,” he 
says. “That’s what a robot ought to be: 
a machine that can be a sentry at 
night, and also a vacuum cleaner, and 
then set your table for dinner each 
day.” Pe 


th 


— 


MUST \{QUIDATE! 


SSINCEI° ¥, HP Gas-Powered Tools! 922335" 


converts to impact 
NO CORDS, NO HOSES, NO HASSLES! . 


re you knotting 50' extension cords to deliver er from the outlet 
Dis ie ier cotig ereareen cords t deliver power trom theo 
Then took carefully at RYOBI, the Rolis-Royce of gasoline powered 
tools, and the unbellevable offer being made here today. 


RYOBI OVER-ENGINEERS, 
MAKING TOO COSTLY TO PRODUCE 


The Japanese have a thing for quality and Ryobi Japan wi 

by their own standards. Petro-powered, Tira ideas a 
legendarily durable Reciprocating Saws, Hammer Drills and Rotary Hammers 
So over-built that their costs soared to threa times what the American market 
would bear! The solution? Typically bold. Send the accountants home, Ignore 
the ledgers, and sell the lot without regard to cost, 


BRUTE-FORCE POWERFUL IN ANY WEATHER 


If you ever use power tools outdoors, or in the weather, or around water, or 
under the pressure of a deadline, or over an extended period of time, you'll 
know the value of totally portable no-holds-barred quality, and the feel of it, 
too. No need for cords or pick-up mounted generators; the power is in your 
palm! These are brute-force powerful, commercial-grade tools, built to operate 
all day long on concrete, masonry, cable, pipe, timbers — the tough jobs. 


BUY BELOW CosT! 


If you don't think this is a fantastic deal, check th 
$660 each, these tools are wort 


blows per minute. 


Cuts through drywall, plaster, 


\ tree limbs, and on and on. 
Variable speed control. 7 


pipe, metal, plastic, cable, lumber, 


HIGHEST qua 
PRODUCTS AT es ‘tn 


WE 
LIQUIDATION PRICES! 


Unbeatable in wood, masonry, in-water dock work. 


2 speeds; high and low Quickly penetrate brick, 
granite and stone. No problems 
with metal, plastic or 


composite elther. 


360° auxiliary handle and 
depth stop included 


Depth adjustment stop 
allows drilling to pre- 


Safety clutch to protect 
operator If bit binds. 


Uses long lasting S.0.S. bits. 


Hammer through concrete 
foundations, walls, walks and 
drives. 

Free flight percussion hammer 
absorbs vibration and recoil. 


Up to 2000 strokes per minute. 


Adjustable front shoe. assembly 


Tool kit and blades for variable depth cutting. 


Included. Uses standard 
1/2° universal shank 
blades. 


LOOK AT THESE STANDARD FEATURES! 
© Weighs only 12 pounds irs 


$518.75 | is: 


¢ “D”-style handle designed to 


© 15.9 cc, 2-cycle engine 

° Solid state electronic ignition 
for fast, easy starts 

Recoil starter 

° All position diaphragm 
carburetor functions at any 
angle 


e een Steel gears for long 
ife 


¢ Variable speed throttle 

¢ Die cast aluminum cylinder 
head for increased heat 
dispersion and reduced 
weight 

* Durable ball bearing 


isolate vibrations 

* Lightweight large capacity fuel 
tank won't rust and Is gas and 
heat-resistant 

¢ Convenient built-in tool rests 

¢ Air cleaner with polyurethane 
foam filter 


» 
WA few left) 


dayments of $39 
ém #C3616-7681 


tu. 149 


Plus $7 S/H 
Or 4 payments of $39 
Item #03617-7681 


Or 4 payments of $39 
Item #03615-7681 


construction 


SIP® Welders at a Low, Low Liquida 


ook! We have a fantastic deal on welders for you! These quality 

welders, manufactured by SIP® (Superior Industrial Products) were 
just remanufactured (by SIP) and C.0.M.B. is now authorized to liquidate! 
All units have passed three quality assurance screens assuring that YOU 
will own the best units in each model class. OUT THEY GO for just cents 
on the dollar! 


Sf welders include everything you need to get started, right out of 
the box. Each is UL Listed, completely remanufactured, and hand- 
packed in new cartons with a Two Year Limited Factory Warranty. 
Some quantities are extremely limited, SO CALL NOW (while we have 
what you want.) 


MIGMATE SUPER DUAL PURPOSE 


© Dual Purpose Wire Feed Welder — a combination of 
{IG and Gasless machines with the best benefi's 


és with or without gas. 


dutifully designed high performance and versati!s 
achine. 
© Professional gun with trigger controlled power suy)0i 
and non live torch, auto on/off gas control, 6 heat 
settings, powerful wire feed mctor with fine precision 
feed control, 1 
° Includes welding gun, ground clamp and caile 
clamp, MIG gun, face mask, large tank rack and 
comprehensive instruction manual. 


HANDYMATE 


* Gasless Wire Feed Welding combines features from both Arc 
and MIG welding by utilizing a roll of continuously fed, flux 
cored, wire through the torch. 


¢ Handymate has 2 simple heat settings and automatic wire 
speed control for best possible results every time. 


Includes face 
mask, professional 
torch, ground 

clamp and 
cable, spool 
of flux cored 


35-110 
115V15A 
24 gauge to 1/4" 
0.30 — 0.35 Flux wire 
0.024 — 0.030 Solid 
6 
18x 13 x20 
52 


Current Range Amps 
Input Voltage 60Hz 


Material Thickness 
Range — Single Pass 


115V15A 
22 gauge — 3/16" 


0.30 Flux wire 
2 


Wire Size Range 


Heat Settings 
Dimensions (inches) 13 x 10 x 22 
L Weight (Ibs.) 37 


WELDMATE 75 


Traditional arc welder. 


Variable temperature 
setting. 


Includes face mask, 
electrode holder and 
ground clamp with 
Cables, wire brush, set 
of electrodes and 
Guide to Welding. 


P 


HANDYMATE 


ist $447.75 [ts 


“168 


Electrode Sizes: 1/16" — 5/64" 
Current Range Amps: 40 - 75 
Input Voltage 60Hz: 
TI5V1I5A 

(Standard household) 
Material thickness range: 
1/16" - 3/16" 


welding wire 

& 32 page 
Guide to 
Welding. 


ist” $236.25 


aT 
C.0.M.B, 


Plus $12 S/H 
Or 4 payments of $45 
Item #C5045-7681 


’1-800-438-COMB 


(1-800-438-2662) 
d4eN- Segment #1462480 


Plus $9 S/H 
Or 4 payments of $24.25 
ltem #C5044-7681 


Dimensions:10" x 8" x 14" 
Weight: 30 pounds 


*C.0.M.B.’s Payment Plan includes Shipping and 
Handling. Add 6.5% sales tax for MN delivery. 
Add 8.25% sales tax for TN delivery. Payment 
Plan available for credit card purchases over 
$40 only, All merchandise backed by C.0.M.B’s 
30 Day Satisfaction Guarantee. 


WE) 


AUTHORIZED LIQUIDATORS® 


COMB CORP, 720 Anderson Avenue 
St. Cloud, MN 56395 


| uiNorthern 


Where the Pros and Handymen Shop 


Sale Prices Good Thru 12/31/92 Key #12088 


Power-up, Heat-up, Licht-up & Protect! 


Invisible Pet Contai 
High-tech way to keep gz = es a 
od et in your yard! p 4 
ets him move about 
your property. FREE 
video, transmitter, [a 
receiver/collar, 500' [-@ 
of insulated boundary 
wire, flags and more. 
Item# 3547 


Sale 5389” 


Venturi Fan 


Moves 100 CFM 
Continuous duty 2-pole p 


<< 
motor draws i25 Amp." | Barrel Stove Kit 
bth Serb, 18V, Cast iron kit converts any 55 or 
ss 30 gallon drum (not included) 
into a wood burning heater. 
Includes door, legs, collar. 
Item# 16160 


Increases heated or cooled 
air flow to “problem” rooms 
up to 50%. Installs in ducts 
5” in diameter or more and 
in rectangular ducts at least 
3%" deep. 40-Watt Fasco 
motor moves 300 CFM free 
air, draws .51 Amps. 120 
Vac. UL listed. ltem# 18000 


Sale 543” 


Solar-Powered 
os Battery Maintainer 


Keeps your 6 and 12 V batteries at full 
charge. 36 solar cells. Blocking diode. 
1114"L x 9¥%e"W x %" H. Item# 33431 


sale “54” 


WIRELESS 
Driveway Sensor™ 
Sensor detects heat and 
motion within 50' and sends 
a radio signal up to 300' to 
receiver in your home. Uses 
aQ V sensor, 110 V receiver. 
9 V battery not included. 
ltem#@ 33168 


Full load Amps: 17.8 at 
115 V, 8.9 at 230 V. 
Reversible continuous duty. 


Item# 16167 
a Sale 569” 


2 HP Electric Motor 
Full load Amps; 24 at 
115 V, 12 Amps at 230 V. 
3600 RPM. 


16168 
Item# 161 rn sg9” 


4000 Watt 

clemas,, Fy 
Generator 
8 HP Tecumseh engine 
has cast Iron sleeve. Two 
120 V and two 240 V 
outlets. ltem# 16425 


Sale 


id 
horizontal engines in stock. 


Horizontal 
5HP sale" 189” 
Sale $209” 


8 HP 
10HP  saio °249 


Lowest Prices - 1000's In Stock! 


Shipping not included. 


Send or call for your FREE Discount Catalog! 
ORDER TOLL FREE 


1-800-533-5545 
Fax: 612-894-0083 


I Name 

| Address 

I city State Zip 
| Key #12088 SEND TO: NORTHERN, 


P.O. Box 1219, Burnsville, MN 55337-0219 


Le ee 
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MAIL THIS COUPON 
FOR FREE FACTS! 


+ 


j TRAIN AT HOME [ 
FOR A BETTER CAREER 


50 ways ICS can hel 


ou improve your life i 


Rush free facts and color brochure on how | can 
train at home for the career | have chosen. | under- 
stand | am under no obligation and no salesman will 
visit me. CHECK ONE BOX ONLY! 


ASSOCIATE IN SPECIALIZED 


ASSOCIATE IN SPECIALIZED 


BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
Business Management J Mechanical Engineering 
©) Accounting Technol 


with option in 


O Computer 
Programming 
Page! ing’ 
rogrammin 
COBOL 


Personal 


Computer 
Specialist 


C ing 
High School 
Bookkeeping 
Secreta 
Medical/Dental 


O Fashion 
Merchandising 


Management 


_) Business Management 
with option in Finance 
Business Management 
rit jarketing 
Applied Computer Science () 
Hospitality Management 


CAREER DIPLOMA PROGRAMS ————— 


LC) Electrical Engineering Tech. 
Mie Engineering 
fechnology 
Electronics Technology N 
K 


C) Civil Engineering Technology i 


Address 


City/State 


Phone ( ) 


eee eee 
= 
3 


O Auto Mechanics (Art 
OOChild Day Care C) Wildlife/Forestry 
©) Legal Assistant Conservation 
[J] TVNCR Repair C Animal Care 
1) Surveying Specialist 
Mapping _] Diesel Mechanics j 
[1] Catering/Gourmet (Electrician 
Cooking Interior Decorating 
ed C1 Fitness & Nutrition L) Motorcycle Repair 
OD Small Business Gun Repair 
Management Photography 
D Drafting Journalism/ Short 
Air Conditioning & —_ Story Writing 
Refrigeration CJ Dressmaking & 
Office Assistant PC Repair Design 
Legal Secretary (_) Electronics _] Florist 
Travel Agent Teacher Aide 
C) Police Sciences 
Hotel/Restaurant (J Private Security 
Officer | 
Age 
Apt. # ( 
Zip. 


International Correspondence Schools 
since 1600) Dept. APCSB2S, 925 Oak Street, Scranton, PA 18515 
— ee eee a | 


Yet there’s on 
je! Train FA’ 


.00 an hour a few d 


round EXTRA INI 


buildin 
Com 


ae will enable you to 
| Ideal for retirement — good jobs, too 


SEND FOR EXCITING FACTS — NO OBLIGATION! 
PRO KEY MACHINE YOURS TO KEEP 


you with course. 


ie 


Never before have money-making opportunities been so 
preat for qualified Locksmiths. Now lucrative 

and key business has multiplied a thousandfo! 
millions seek more protection 


for year- 
— or full time in a 
feng business of your own. Hundreds weve 
trained have done it. So can YOU! All tools plus profes- 
sional Key Machine given 
ractica materials and equipment, plus sim 
led lessons, plus expert supervision, plus business- 
THE MONEY 


mpl lus. 


ular 
id as 
perl inst cay Me 
one r every 17, 
at Home — Collect ChsH PROFITS 
om Away. You're in business ready to eam up to 
after you begin Foley- | YOU 
Belsaw's shortcut training. Take advantage of today's 
unprecedented 0; lipid in Locksmithit 
ME in spare time 


Tells how you 
quickly train to be 
fr own boss in 
a profitable 
Sparetime or Full- 
time business of 


Gas heat pumps 


(Continued from page 116] 


der; “When that happens, the research 
is far enough along that a product can 
appear in two to three years.” 

Vapor absorption, another type of 
gas heat pump nearing commerciatre- 
ality, works according to the same 
thermodynamic laws as vapor com- 
pression. But the compressor and 
chlorine-based refrigerant are re- 
placed with an absorber tank, boiler, 
heat source (gas flame), circulating 
pump, and ammonia refrigerant. Gas- 
fired vapor boilers desorb ammonia 
from carbon, water, or sodium thio- 
cyanate, a harmless salt. 

A vapor-absorption system also 
adds an extra piping loop to the heat- 
transfer process. Rather than circulat- 
ing potentially hazardous ammonia 
indoors, a separate antifreeze-coolant 
solution is sent through the house. 
The ammonia runs through another 
loop to the outdoor heat exchanger. A 
third heat exchanger transfers heat 
between the two loops. Because the 
only moving parts in absorption sys- 
tems are the blower fans and circulat- 
ing pumps, it promises a life of at 
least 20 years with minimum service. 


Water as working fluid 


The heat pump being developed by 
Phillips Engineering Co. of S: 
Joseph, Mich., works on a compi 
double-effect version of this proce 
called the generator-absorber he: 
exchange cycle. It has two absor/ 
tanks and two boilers. Heat used 
desorb ammonia refrigerant from v 
ter in one side of the system is tra 
ferred via pipes for reuse in the oth 

A breakthrough for Phillips was 
veloping a hermetically sealed ci: 
lating pump with a motor that dra 
only 150 watts. In early absorpti: 
projects, the circulating pumps w 
diaphragm-type devices; these of: 
leaked, requiring more maintenar 
and they were less efficient. The moi 
in the Phillips unit attaches to the « 
culating pump with a rotating magn‘, 
so it can be replaced without openinz 
the system. 

In lab tests, the Phillips pump 
yields a heating COP of 1.7 and a 
cooling COP of 0.8. B. A. Phillips, who 
heads the project, expects to improve 
those to COPs of 1.8 and 0.9, respec- 
tively, through refinements in heat 
exchanging and heat recovery. The 
heat pumps could become available 
by 1995 and cost $3,400 to $4,100. 

Columbia Gas Systems in Colum- 
bus, Ohio, is also developing a double- 
effect heat pump. In this system, the 
ammonia refrigerant is absorbed and 
released by sodium thiocyanate. The 
heat pump also reuses some heat en- 


ergy. “We boil off some of the ammo- 
nia, then condense it and use that 
heat to boil off more ammonia,” ex. 
plains senior research engineer 

Cook. The Columbia Jab ine fe ein 
ing at 1.6 COP for heating and 0.8 for Start Your Own Business 
cooling. With additional funding, it | | by Capitalizing on the 


could be on the market in five year i 
at =, seit’: research vice ‘pene Stsol EAR of 
ent. No retail price is set, * P . : 
In the Phillips and Columbia ab- Residential Construction : 
sorption systems, ammonia gas is ab- Experts Agree, the Potential for Stee! Framing in Today's Residential Construction 
sorbed into a liquid. But in the At- Market is UNLIMITED, and Expanding Rapidly. Join Tri-Steel, the Industry Leader. 
lanta-based Wave Air Corp.’s ad- Start by Building Your Own Home. 
sorption system, ammonia gas enters It's Eas ith: ifeti i 
: : sae 3 y to Start with: Affordable Lifetime Homes feature: 
a Slice of solid carbon. “It’s a solid-va- * Low, 100% Refundable Investment * Simple Bolt-Together Construction 
por process, similar to condensation,” * Detailed Training Manuals * Fast, Simple Erection 
says Bob Hill, Wave Air president. * 4 Unique Distributor Programs * 9" Thick R-30 Insulation 
“But the gas is going into the micro. * No Franchise Fees * 100 Standard Models or Custom Designs 
pores of the carbon rather than aig : Financing Available * Environmentally Preferred Materials 
condensing on its surface.” * Hands-On Training * High Strength for Extra Protection against 
The Wave Air heat peranmliicowine Technical and Sales Support Fire, Termites, High Winds and even 


* Construction Assistance Earthquakes (Seismic 4 Rating) 


transfers heat between two adsorption * Commerci ildi i 

bia cial & Small Buildings * Clearspan Interiors 
tanks containing the carbon beds. Re- * And Much, Much More... * And Much, Much More 
generation efficiency, a measure of the 


combustion heat being reused, exceeds Call Today to Order a $19.95 Tri-Steel 
0 ee a continues. In lab tests 47% Video or a FREE Information Packet: 

eating 's reached 1.6, and coolin ® 
GOPs,.0.7, The units will be available -800-TRI-STEEL Ti-Steel 
by 1995, according to Hill. or call (817) 497-7070 Fax: (817) 497-7497 Structures 

Yet another gas heat pump system : Y or Visit Us at: 5400 S. Stemmons Freeway, Denton, Texas 76205 
under development is based on alter- 
nately heating and cooling a vessel of 
salt. When heated, some of the salts 
can be made to release refrigerant at 
high pressures; when cooled, they ad- 
sorb refrigerant at low pressures. 
These salts take the place of a com- 
pressor. Work on this process—called 
chemisorption—is currently being 
conducted at Rocky Research in Boul- 
der City, Nev., sponsored by GRI. It is 
several years from commercial reality. 

Gas engine heat pumps use R-22 re- 
frigerant, an ozone-damaging chlo- 
rofluorocarbon (CFC), as do electric 
heat pumps. (The refrigerant is a chlo- 
rine compound in vapor-compression 
heat pumps and ozone-safe ammonia 
in vapor-absorption units.) But like 
electric pumps, the gas-engine units 


© Copyright 1992, Al Roghes Reservest 


If you’ve been waiting for the 
PERFECT time to buy Tufoil, 
NOW’s the time! Check the 
coupon below for cetails and 
REALLY change your oil...into 
a patented engine treatment. 


1-800-922-0075 
ORDER TODAY 


MME MAKES ENGINES = 
WORK BETTER, LAST LONGER 4 


can change to the same non-chloroflu- Z YOU BUY _ OA TOTAL COST. =———— =) 
orocarbon refrigerants when required | |] YOUR FREE GIFT 
by law, say gas experts. | ____ 1 8-OUNCE $ 17.75 Coupon exp 12/31/92 | 


Gas vs. electric 


Purchase price aside, is a gas heat 
pump more efficient than an electric 
one? That depends on your view- 
point—and your electric bill. : 

In heating, gas heat pumps “recycle 
combustion energy by channeling en- 
gine heat indoors or recirculating hot 
absorption fluids. So when outdoor 
temperatures fall below freezing, they 
are four times more efficient than air- 
to-air electric heat pumps, which then 
must draw supplemental electric-re- 


| ____ 2 8-OUNCE $ 29.00 eos w> 1 8-OUNCE FREE 
| __ 1 QUART $ 38.95 included => 1 8-OUNCE FREE 


} ___ 1 GALLON $ 131.00 aes Lounen mane 
! Here’s my check __ , money order __ , credit card __ for $ 

VISA __ MC __ AM.EX __ # 
| NAME 
] STREET ADDRESS 
ee STATE, ZIP CODE 
| (e Fluoramics, Inc. 18 Industrial Avenue _N.J. residents, add 6% sales tax. 
i 


Mahwah, NJ07430 MONEY BACK GUARANTEE ON 8 oz. | 


enemas ee A SS SS Se ees ce eee ee me 


Exp __ 
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GAS GRILL 
/SMOKER/STEAMER 

The anytime, ig grill 
is perfect for grilling, 
smoking or steaming. Heat- 
proof insulated base. It comes 
with a steam pan and wood chip screen. Uses standard, safe, 
disposable 14.5 oz. propane gas tank which fits inside base. 
Lightweight corrosion-resistant construction and has a 15" 
diameter chrome steel cooking grid. #8006 $149.95 


‘| 


| 


; 


HANDS FREE HEADLAMP 


~ This portable folding 


This revolutionary new utility ae 

converts instantly from hand-held flashlight to a hands 
free headlamp. The perfect light for outdoorsmen, hobbyists, homemakers and professionals, 
Lightweight, 7.9 ounces with four AA batteries (not included). Polyfoam padded lining, elastic 
band fits heads, helmets & hats. Adjustable focusing with 45° tilt. 


THE STEP-UP 
Here’s the answer to 
loading anything on 


top of your vehicle. 


steel step slips over 
your vhicle’s front or 
rear wheel fo provide a 
non-slip stable platform 
which extends your 
reach over two feet. It 
comes fully assembled, 
will support up to 500 
lbs. and has a lifetime 
warranty. 


For tire width up to 11" 
#20021 $59.95 

For tire width up to 13 
1/2" 

#20022 $69.95 


#20111 $29.95 


CD STORAGE SYSTEM 


_. Designed to complement and offer 

s- easy access to all of your compact 

discs. Made of sturdy steel construction 

and painted mat black the tower can 

be mounted on the wall or to the metal 

base. Available in two sizes. Large 
holds 66 CDs Small holds 25 CDs. 
5" x 4" x 63" #1819 $89.95 

5" x 4" x 20" #1820 $25.95 


CMAMPIOM BACKEABMON 


CHAMPION 
BACKGAMMON 

This portable pocket 
16K LCD version of the 
world’s strongest 
dedicated back- 
porymen computer is 
loaded with 
information. Evaluates 
position, gives the 
score, recommends 
doubling, suggest 
moves, rejects illegal 
moves. 30 
combinations of 
strength and aggres- 
siveness available. 4 


SUNWATCH 

~ This revolutionary 
__new UVB sensor 
can literally save 
your skin. You 


enter your skin AA batteries (not 
type and eh included). 
lotion strength an 


#10002 $139.95 


rss 


PRO BLACKJACK Here’s a pocket-sized POCKET « 

LCD blackjack computer which shows you The go-an. -vere 
how to win and have fun. Gives advice on personal L_ -ness 
betting, hit, stand, split and double down and computer!) ° 5 30 
introduces you to card counting to improve _ easy to us© ou don! 


your skills. Choose 1 to 6 decks and 1 to 4 
players against the computer. (Batte 
included). #10003 $59.95 


even need ‘0 know 
how to play chess. 
16 levels ot me 
strength make this 
ideal for beginners 
and advanced 
players. Six keys 
control all functions. 
Switch it off at any 
stage and it will 
remember the 
sition. 4 AAA 
tteries requir 
(not included). 
#10004 $139 95 


| ZULU WATCH 

| © 360° Directional Bezel Ring * 3 Time 
Zones ¢24-Hour Stopwatch ¢ 24-Hour 
Countdown Timer *Alarm ¢ Water Re- 


sistant to 98 f./30 M. #7014 $59.95 


this watch will let 
know when to get 


POCKET BATTLESHIPS The classic game now in pocket version. Choice of 4 games of 


out of the sun. It also varying difficulty as adventure, super salvo, battle bonus and hard hitter). Choice of feet 

tells time sips free : . 5 arene a atrneriaes Leite and sound effects add to the fun and 
excitement. Remembers game position if switched off. _ Requires 

rome > 2-78 2 AA batteries (not included). Ran ot God tor ages 6 pee $34.95 


#4025 
#4027 


#4026 


ol Designing your own home, |e 
‘—~ planning an addition or a remodeling | : 
project, this 1/4" scale kit allows you to see your Wes 
plans in 3D before you build. Included are siding, iN 
roofing, brick, stone, decking, windows, doors, 1 
skylights, interior walls, stairs, kitchen cabinets, 
appliances, landscapin materials, reusable floor 1 
ol rid, furniture and bath symbols, and to-scale | 
people. Use it to improve your design, make your 
ideas clear to the architect and save time an 
money. The kit also comes with a new Hands-on 
Design and Math booklet with problems and 

| solutions professionals face on a daily basis. Ideal 
| for kids 10 yrs and up. #4001 $34.95 


symbo 


see your home or yar 


Pians and Kits 


MUNCHKIN PLAYHOUSES 

Children love to play house so what could 
be more fun than their own house to play 
in. These kits come with easy-to-follow 
blueprints and a complete materials list. 
When finished they measure 6 x 8 feet. 
Also included with each house is a free 
bonus plan and a gift “deed” that can be 
signed by the new little homeowner. 


Tudor (free wishing well plan) 
Contemporary (free deck with 
bench and planter plan) 

Gabled Front (free matching 
picnic table plan) 


LANDSCAPE DESIGN KIT 
All you need to add to this kit 
is a photograph of your home 
or the area to be landscaped. 
The kit provides peel and stick 
a of plants, shrubs, 
owers, trees, grass, rocks, 
and landscaping accessories. 
Also provided are an acetate 
photo pal aerial plant 
s, gardening guides, a 
rid and tracing paper. This 
andscape kit enables you to 


landscaped before you plant a 
single thing. #4023 $19.95 


$18.95 


QUICK PLANNERS 
These kits provide reusable, 
eel and stick illustrations of 
brates. windows, doors, 
kitchen cabinets and 
appliances, electrical outlets 
and switches, office equip- 
ment, partitions, bathroom 
fixtures (also handicapped 
accessible fixtures and wheel 
chair) and a 3000 square foot 


#4029 Home Planner 
#4031 Home Office Planner 


GLASS ETCHING KIT 


Anyone can produce 
professional etching } 
atterns with this kit designed especially for TMM 
y Mail. A simple 3-step process is all it takes to 
create these permanent designs on glass. The kit 
includes stencils, etching cream, cleaner 
knife, brush, gloves, sample glass an 
directions. 


floor plan grid. Alll illustrations are 1/4" scale and stick to any sketch or 
blueprint and can be repositioned 
fully colored and textured to help you wit 
#4030 Kitchen Planner 
#4032 Bathroom Planner $54.95 the set 


#4024 $24.95 


saan and again. They can also be 
decorating and interior design. 


$15.95 - ach 


RANDOM HOUSE™ 
ELECTRONIC 
ENCYCLOPEDIA 
¢ 10 megabytes of 
instantly accessible 

information on 
20,000 subjects with 
a 6,000 year span. 
© Table of contents 
divides 
information into 
categories 
(music, 
science, geo- 
graphy, law, 
religion, 
sports, 
leisure, & 
arts) 
e 8K RAM 
memory Note pad for personal notes, 
phone #s, shopping lists, etc. 
: Bookmarks Calendar /Alarm/Caleulator/Clock are built-in 
edtures. ; on 
Expandable Cartridge slot that allows adding new eogeny ies 
that will be cvallobte later this year - Dictionary and Ber itz 


Trans tor. " " " 
'8line 320 character display.eMeasures 3.4" x 6.1" x 0.9" and 
#5010 $349.00 


weighs | 
' Bovared Hy eo batteries (not included). 


TELEBLOCKER 

PLUS 

Costly phone bills? Kids calling 900 
numbers? Need to restrict outgoing calls 
at the office or rental property? 
Teleblocker Plus™ blocks long distance 
and allows local calls. It protects all 
extensions, just plug it in! Even select the 
hours calls are blocked, call timer, 
specific phone numbers, and many 
more useful features. Use your secret 
access code to bypass. Free 800 remote 
programming service over the phone is 


included. #5011 $149.95 


TO ORBER GALL 


1-800-639-9505 
and ask for Dept. 6LDG 
TMM by Mail, Dept. 6LDG, 
550 Lisbon St., 


Lewiston, ME 04240 
We accept MasterCard, Visa and 
American Express or you may send 
us a check or-money order made 
payepe to TMM by Mail. Be sure to 
include $4.00 per item for shipping 
and handling. Residents of CA, CO, 
DC, Fl, GA, MA, MO, RI, NY and 
VT must include the appropriate 
sales tax. Canadian orders must 
include an additional $5.00 per 
order for shipping and fering, 
(Please allow 2 to 6 weeks for 
delivery). Fax or write for foreign 
postage charges. If you just can’t 
wait! For an additional $8.00 UPS 
will ship your package in two to 
three business days. 


Incredible Books! 


If you haven't received your copy of Lindsay's 
Electrical Books catalog, you've really 
missed something! You'll find one of the 


pamphlets, industrial references on 
incredible plans, lost secrets, forgot- 
ten events, and strange theories 
ever assembled! 


Unusual plans! 


Projects! Secrets! 


Write for a catalog! Learn how to make 
neon signs, rewind motors, get high power 
from auto alternators and generators, 
build a spot welder, an electric scooter, an 
arc furnace to melt metal, build a storage 
battery, a high performance crystal 
set, even a dangerous X-Ray 
machine! It's all here. 
Write for your copy today! 


Build Working 
Solar Cells! 


Build a genuine working ¥ 
solar cell! Turn sunlight 
into electricity! Perhaps not 
the highest efficiency, but low 
cost! Really works! It's for real. 
Complete plans! 


Write for CATALOG! 


Wnite for your copy of Lindsay's new Electrical 
Books catalog and see for yourself what you've 
been missing! Send $1.00 (US & Canada) or 
$4.00 foreign airmail along with your name and 
address to: 


Electrical Boo 


most bizarre collections of paperbacks, 
\ 


Wi 


Build Lightning 


Bolt Generators! 


Build a Wimshurst machine, Telsa Coll, 
Oudin Coil, Induction Coll, Winter static 
electric machine! More! Build Jacob's 
Ladder, condensing dette gray oF 
Leyden Jars, scintillating tubes 
electrical cannons, Cavallo’s cyl- 
inder machine and much more! 
Great science Brajectst Most 
complete collection of high voltage 
books you'll find anywherel 


Rare Tesla Books! 
Discover the finest collection of 
quality Tesla books available, 

including both new books 
and reprints of very old, 

’ rare publications. Dis- 

3 cover a new booklet on 

Tesla's lost inventions, 
a 1904 book on Tesla's 
experiments with wire- 
less power transmis- 
sion, rare and unusual 
books on the construc- 
tion and use of high volt- 
age Tesla coils, and much 
more! Highest quality guaranteed! 


Rare Early Radio 
Books! Quality! 


Incredible collection of early short- 
wave radio books, disc television, un- 
usual radio experiments, and more! You'll even 
discover a strange collection of books on “Fringe 
Science” — lost continents, perpetual motion, 
unusual phenomena recorded throughout the 
centuries, and much more. Explore the strange 
world that lies between fact and fiction! 


7 
ADEM 


ez 


TT 


‘Lindsay, Box 538-WV4, Bradley IL 60915 


VICTORIAN 


THE BEST BUYS IN SPIRAL STAIRS! 


METAL 


"FOB. Broomall, PA. Other Diameters and fioor-to-floor he:gnts at comparable savings. 


EASY-TO-ASSEMBLE-KITS (meta! 


Kits in stock for Immediate shipping or pick-up.) 


NOW! SHOWROOM/WAREHOUSE LOCATIONS IN: 
Broomall, PA (215) 544-7100 
Pomona, CA_ (714) 598-5766 
Sarasota, FL (813) 923-1479 
Houston, TX (713) 789-0648 
Chicago, IL (708) 952-9010 
Stamford,CT (203) 325-8466 


From the Leading Manufacturer 
of Spiral Stairs 
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Call or Write For Free Color Brochure: 
THE IRON SHOP, Dept PS122 , Box 547, 400 Reed Rd., 
Broomall, PA 19008 Call Toll Free: 1-800-523-7427 
Specify: Metal Oak 
Name. 

Address. 

Citys State 2 Zip 


MasterCard ¢ Visa * Amex ¢ Discover 


THE IRON SHOP 


The Iron Shop 199). 


Victorian 


Gas heat pumps 


[Continued from page 143] 


sistance heat. (Gas-engine units don’t 
need extra heat until outdoor tempera- 
tures drop to 15°F; absorption units 
still don’t need it at —10°F.) 

“These gas guys do have an argu- 
ment on the heating side,” acknowl- 
edges Arvo Lannus of the Electric Pow- 
er Research Institute in Palo Alto, 
Calif. Yet, Lannus says, gas heat 
pumps lose the advantage when cool- 
ing. Then, “An efficient electric air con- 
ditioner still beats a gas-fired heat 
pump hands down.” cy 

Compared with an electric air condi- 
tioner or heat pump’s coefficients of 
performance of up to 3.0 for cooling, the 
gas heat pump’s 1.0 COP seems ane- 
mic. (COPs can exceed 1.0 because 
heat pumps use energy to move heat 
that already exists in air, rather than 
for merely creating it.) 

These numbers don’t tell the whole 
story, counter gas experts. “Whenever 
we make comparisons, we use primary 
energy,” says Robert DeVault, a gas 
cooling researcher at Oak Ridge Na- 
tional Laboratory. That is the amount 
of fossil fuels needed to produce elec- 
tricity. Power plants burning fossil 
fuels to generate electricity, for exam- 
ple, average COPs of 0.3—losing some 
70 percent of their combustion enerz), 
says Sam Shelton, a thermodynami:s 
professor at the Georgia Institute »f 
Technology in Atlanta. Shelton is a’ 
working on Wave Air Corp.’s gas-he« 
pump project. 


The bottom line is 


Simple economics will be more 
pressive to most homeowners: In g 
eral, say gas experts, gas heat pu: 
are expected to save money for 
sumers who live in areas where e¢! 
tricity is costly and there are hi 
space-conditioning loads. These 
clude Chicago, New York, Bos: 
Philadelphia, and Phoenix. In sv: 
cities, gas heat pumps savings co 
range from 20 to 40 percent—depe 
ing on climate, energy rates, aid 
lifestyle—over competing equipmen. 

As promising as gas heat pumps «p- 
pear, some are still skeptical: “There’s a 
graveyard somewhere littered with the 
remains of unsuccessful gas-fired heat 
pump projects,” says Lannus of EPRI. 

“The gas heat pump is a product 
we've been after for decades,” says 
Richard Kolodziej, senior vice presi- 
dent of the American Gas Association 
in Washington, D.C. As proof, gas util- 
ities have already pledged $14.5 mil- 
lion to help sell the first 50,000 York 
units. Kolodziej sums it up simply: 
“These projects represent the best 


working equipment the gas industry 
has ever seen.” Pts} 


WHAT 


KIND OF ROOM 


DO YOU NEED 


IN A VAN? 


TILITY ROOM. 


And room to grow. That's why the new mid-sized Volkswagen EuroVan is the best of both 
worlds. A spacious 201 * cubic foot interior that’s bigger than any minivan on the market today— 


even the extended ones; yet EuroVan'’s only two inches longer than the Honda Accord SO it’s 


easy to drive. Inside, there's 54 inches from floor to ceiling. So seven adultsized people can sit in 


Y ROOM. 


adultsized seats. (Most minivan seats are better suited for mini-people.) There's our “Broad 
Torque” 5-cylinder engine that produces peak power at only 2200 rpm. So you can tow a big 
boat up a long hill* * Or take 7/9ths of the softball team to the company picnic. ©) Remove 


the seats and all kinds of cargo can go. Take your motorcycle to the mountains. Or your mountain 


IVING ROOM. 


bikes to the bike path. @) Afraid to drive a van? Fear ri 


» The frontwheel drive EuroVan is easy to drive. There 
= are large windows and mirrors so it's easy to 
™ see. And a narrow turning circle so 


it's easy to park. Front torsion bars 


and fourwheel independent suspension give you a connected-to- 
the-road confidence known as Fahrvergniigen.® And since most 
families have more than one car, we made more than one 
Behe EuroVan. (Optimism?) There's 

the CL, the Gl, and the ‘| 


*, wed 


F unique MV. For the complete picture, see the free video 
offer on the following page. Save money and see Europe. 
Ask about our European delivery program. Call 1-800-444-8987. ; 


“195 cubic feet with rear air conditioning 


**4400 pound maximum towing capacity with manual 
transmission and a braked toner See your owner's 
manual for complete towing specifications 
and restrictions 


—————— 


ee i 


AND SOMETHING 


Make the popcorn. Dim the lights. Stretch out your legs. And experience the new EuroVane 
Not quite. But for an entertaining, informative, and best of all FREE video and brochure on 


the new Volkswagen EuroVan, simply fill out the coupon and drop it in the mail For faster 


FOR YOUR TV ROOM. 


delivery or the name of a dealer near you, call 1-800-444-8987. Your video and brochure 


will arrive in 2-4 weeks. 


PRINT NAME 


ADDRESS 


CITY STATE ZIP 


Volkswagen Information Center ¢ P.O. Box 2012 SEAMS ODED ESE 
Bloomfield Hills, Michigan ¢ 48303-9929 The World's Biggest Van For Its Size. 


é a ——— 
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CD-ROM games 


[Continued from page 95] 


games. Such effects are j : 
When you're tracking taligatons fre i 
stance, you need to be able to Kee 
around corners and almost fe : 
entering a tunnel. 

Three-dimensional effects can b 
created through either software or the 
hardware. Software Scaling, as it is 
called, requires a program stored in 
RAM to calculate image changes 
Hardware scaling, however, involves 
permanent graphics programs built 
into special chips and often produces 
faster computations and image move- 
ments. Sega uses this approach with 
an ASIC (applications specific inte- 
grated circuit). The upcoming Batman 
CD-ROM game has a good example of 
what this chip can do. “Flying” in the 
Batmobile looks and feels like an ex- 
pensive three-dimensional flight sim- 
ulator. Such simulation, up until now. 
was only possible on high-end CD- 
ROM-based computer games or in ar- 
cade games that incorporate 32-bit 
processors. 


el you're 


Quarter-screen images 


One significant drawback is the size 
of the video image. In Sewer Shark, for 
example, its quarter-screen size is lo- 
cated in the center of the TV screen. To 
help offset the reduced image size, a 
black mat blends into the screen edges, 
making the video images appear larg- 
er. The game enlarges to full screen 
size whenever there is a shift from 
video images to straight computer 
graphics. 

These smaller quarter pictures are 
necessary because they appear at 
slower, nonstandard TV-frame rates. 
Television pictures are seen at 30 
frames per second in the United 
States; in a game, motion-video images 
might appear at 15 frames per second. 
At these slower rates, larger images 
would exhibit a Keystone Kops-kind of 
jerkiness. 

To produce full-motion, full-screen 
interactive video games—achieving 
this 30-frame-per-second rate—data 
must be highly compressed for storage. 
And that’s costly. Philips has demon- 
strated VHS-tape-quality CD-I produc- 
tions on CDs with a special graphics 
module for its CD-I (compact-disc-in- 
teractive) machine. Eventually, CD 
movies, just like VHS cassettes, may 
become available. ; 

“The video-game world is rapidly 
changing,” says Tom Reuterdahl, asso- 

ciate director of the Sega studio. A 16- 
year video-game veteran, he looks up-. 
on the earliest hardware, such as 
Pong, as the stone age of video games. 
“Now there’s a whole lot more to deal 
with,” he says. as) 


FEATURES INCLUDE: eTime & Date e{nstant Metric Conversions 
eInside & Outside Temps *Alarms *Rainfall Option 

Wind Speed & Direction eHighs & Lows with *Optional PC Interface 
eWind Chill Time & Date 


— Wearuen Wizsno tl 


ONLY $250. ADD $50 FOR SELF-EMPTYING RAIN COLLECTOR. ORDER TODAY: 1-800-678-3669 
M-F7AM.TO 5:30 PM. PACIFIC TIME # FAX 1-510-670-0589 * M/C AND VISA # ADD $5 FOR SHIPPING 
CARESIDENTS ADD SALES TAX # ONE-YEAR WARRANTY ® 30-DAY MONEY-BACK GUARANTEE 


DAVIS INSTRUMENTS 3465 Diasto Ave., HaYwaro, CA 94545 


PS3N12 


how our new strength trainer is 
5 ways better than Soloflex®. 
NordicFlex Gold” offers patented 
isokinetic resistance to help you build 
a better body... a stronger body. 
Take advantage of the superior 
linear motion, expert training materials 
and workout convenience 
of NordicFlex Gold. 
Best of all, it costs 
1/3 less than Soloflex®. 
Plus, the NordicFlex World-Class™ 


Edition offers additional features to enhance 
your performance including Power Meter electro’ 


30-day in-home trial 
NORDIC FLEX (et 7=1 


by Nordictrack 


ToOrder 1-800-445-236 


or for more information, call Ext. (OD 


or write: NordicTrack, Dept. 18KL2 
104 Peavey Road, Chaska, MN 55318 


© 1992 NordicTrack, Inc., A CML Company ¢ All nghts reserved. 
Soloflex is a registered tridemark of Soloflex, Inc 


The Ultimate 
Woodworking 
Too! 


The Wiscelaccsbans! Store 
New! 1992-1993 Catalog 


Over 150 new, hard-to-find items! 
| 
| 


Tsep ae” Dept. 23095 
Cast ik 21801 Industrial Blvd. 


The, 2, 
, MN 55374 
dworkers’ Credit card orders 
Store 


| 
| 

| | 
| | 
[sti gaa aren © |) 
| | 
| | 
| 


(612) 428-2199 


as 


BEFORE: This 
videotaped image 
protected by copy 
protection shows 
how it can also cause 
distortion of your 
viewing picture. 


AFTER: 
Clearlmage and the 
Video Stealth defeat 
the effects of copy 
protection leaving 
you with a crystal 
clear picture to enjoy. 


ClearImage” 
oS" $59.95 


mp 0° Feoecon C.O.D. 


A great value! You may not have 
realized it but when you rent a video tape, 
it’s likely that the image is distorted by copy 
protection. While copy protection is used to 
prevent the copying of videos, it also distorts 
the picture when you're Viewing it as well. 
Stabilizers like Clearlmage completely 
neutralize the effects of copy protection 
leaving you with a crystal clear picture to 
enjoy. This state-of-the-art unit works with 


Mp eal 


P.O. Box 241296 * Omaha, NE 68124 


1 800 624-1150 


all TVs, VCRs, cable and Beta. 

If you have Super VHS, the Video 
Stealth stabilizer is for you. It provides a 
crystal clear picture every time, neutralizing 
copy protection efforts. It’s a state-of-the-art 
piece of digital equipment that removes any 
unwanted color from artificially colorized 
movies on video and cable. 


Video Stealth” . $99.95 


Plus $5 S/H 


* Because TRITIUM VIALS 
never lose their light! 


The common phosphor paint used in every watch is no 
better than its last light source “fix” and it rapidly fades. 
But Tritium Vials actually contain the hydrogen isotope 
Tritium incapsulated in tiny, air tignt compartments 
and constantly illuminate at full blast strength. 
Miniaturization and Lasers: Each hardened vialis 
tritium loaded, /asersealedand then mounted with 
. precise tolerance to the hour and minute hands, 
and beside each number. The hands illuminate 
red, the numbers blue with one red (the 12) as the 
set reference. The result is a self-illuminating 
watch as easy to read at 2300 as straight up noon. 
Twenty-nine pages of Mil Specs guarantee rugged 
combat quality. Large analog face. Stars & stripes are 
red, white and blue. Calendar, stainless steel band 
(interchangeable), Waterproof, Swiss Quartz, one year 
manufacturer's warranty, military data and code numbers 
incised on back of case. As the sun dips west this watch 
turns on-anditstays turned on. Quite an effect over candle 
light dinners. Unlike any watch you've owned before! Order 
#US-T, $150.00 plus $5.00 shipping. 


Order by mail from: 

DutchGuard, Dept. PS - = 

P.O. Box 411687 Order TOLL FREE 
Kansas City MO 64141 1-800-821-5157 


TIMES MIRROR 
MAGAZINES 


is pleased to announce a Retail 
display Plan available to all 
retailers interested in earning 
a display allowance on 
POPULAR SCIENCE. To 
obtain further details and a 
copy of the formal agreement, 
please write to I.C.D., 250 
West 55th Street, New York, 
N.Y., 10019, Att: RDA 
Manager. Under the Retail 
Display Plan, in consideration 
of your acceptance and fulfill- 
ment of the terms of the formal 
contract, you will receive a 
display allowance on each 
copy sold by you. This plan 
will become effective with all 
issues delivered to you subse- 
quent to the date your written 
acceptance of the formal Retail 
Display Agreement is received 
and accepted by our company. 
This offer is valid in the Uni- 
ted States and Canada only. 


[_] New 


C] Rene a 


[_] Change of address 


| O1YR. $13.94 
‘| O01YR.(Canada 
1 Payment enclosed 


Pretoria 


Previa) 


O2YRS.$ 
and Foreign) $1 


Bill 


ided below. 


write your new address in the space provi 


Allow 6 weeks advance notice. 


(PLEASE PRINT) 


Please attach your mailing label from the front cover 
when writing about service or a change of address. If you 
place your mailing label in this space and 


are moving, 


” 
”n 
per 
3 5 
we make our mailing list gales 


reputoole 

organizations or services may De of interes! fo 
YOu youd Ike your home removed fom isi ‘please 

check tne box below. 


CITY 


0 Please remove my name from your list. 

Mail to: POPULAR SCIENCE 
P.O. Box 5096 
Harlan, |A 51593-2596 


| 


' 


STATE 


Li? CON 


| imal ie 


MAKE YOUR CHRISTMAS 
SELECTED FROM OUR CAT 


Unusual Values in Telescopes, Binoculars, 


Polson Dart Frogs From The Rainforest. 
A Designed in cooperation with the 


Nahonal Aquarium in Baltimore. Each Motor And Propeller. | Perfect For Lecturers and Educators. Magic 
colortully handpainted trog is 2 1/2° PS39,289 $5.00 { Fountain. 
long. The toxic poison New A sclence demon- 


found in the skin of these 
frogs has been used for 
centuries by Indians who 
use it to coat the tips of 


Add power to boat 


——~- models or any 
+ — ee 000 floating toy by P 
wa <=> simply attaching 


this submersible 


Long. 


The Laserex Laser Pointer is a 
revolution in pointer design and 
affordability. Weighs only 2 ounces with 
battery, this pointer sets the standard for the 


Create A 


stration! Using 
two empty one 
liter soda bottles 
and our fountain 


SHOPPING EASY WITH OUR MOST POPULAR ‘BEST SELLERS’ 
ALOG BY A MILLION HOBBYISTS, GADGETEERS AND STUDENTS 


Lab Equipment, Magnitiers, Microscopes, Science Kits, Military Surplus, Fiber Optics, Lasers, Solar and Weather Instruments 
Add Power To Your Model Boat With A Submersible | Our Lowest Priced Laser Pointer, Only 7” 


thelr blowgun darts | m, industry. Add to this the convenience of Its | device you can 
betore hunting Hieaseal Moe directly to the bottom with suction cup or glue. use pt you have a product perfect for | create a magic 
A) Aru one “AA” battery (not incl.) Internal motor turns i { that 
reus (Blue) PS39,682 asmall2 blade propeller, adjustable rudder Measures 44, x 1 | lecturers and educators. A boon for slide presentations, busi- fountain tha 
Speclly B) Histrionicus (Oran uy} PS39,683 v .! ness and sales meetings. Battery life is approx. 5 hours on ona | seems to defy 
rier number _—_C) Auratus (Green) P&39,684 Ultra-Sensitive Directional Sound Amplifier | Setoteither3 "N° cells or 2 “AAA. PS39,737 $125.00 7539907 $3.95 
SS 0 OS ey erg ne y 
#2 Foot Light Show Of Multi-Colored Bulbs Picks Up Signals 200 Feet Away! . Motors By The Bag For Hobbyists, Modelmakers. u AL 
Makes Unique Window Display Or Decoration. Rites a hone |= Our Inexpensive R= Booster Rocket 4 P ks 
wertherproot Light Ropes create moods, . | set amplified sounds up 10 200 feet away _ motors can make los Blasts 100 Feet | qur Most Popular Science Fun Assortment 
attention for sales displays and trade privale conversa- S \ wheels go ‘round, ~ t=, ‘Into The Alr. Classic science demonstration toys have amazed and intngued 
pape We texte ncn pe pofeiapel bead onren A Z ST Med £ Using a andwateras | young munds for many generations. You'll have fun aaiaan 
j ‘oni es thal : B= fuel, booster rocket i a rites: 
tnghty colored bulbs in 12 {1. long Light are out of hearing range — TT \ > applications. blasts off and at Se Sa eee 


Ropes. Can be used indoors and out. Male 
wed female connectors at each end allow you 


ounces) so the mecrophor 


its light enough (only 3% 


ne 


Have fun by adding mo- 


flight's peak, cap- 
sule separates from 


\ 


© Perpetual drinking bird 


A $25.80 Value 
Whirling gyroscope PSST, 


jmxand match color strands. Lights in the can be mounted on 
your binoculars. Com- tion to your science fair rocket and manned | © Sun-powered radiometer sPEcIAL 
rope will neve In a Stationary pattern or pact, measures only 12° Powered by 1 AAA projects, demonstra- recovery capsule | » = flying bird PRICE 
Grey Tana Slr speed you paten pene requency response 200Hz to 800H2. out- Lal eu Gili te jarachutes back to ce eee 
0 operate pu 's maximum te vith padded microphone, | with this special buy of =“ 4 arth. Virtually inde- -| 
ights $22.00 Ea. amplifier and headphones PS38,042 $49.98 | 20. 1° motors with 34" f ma Cal Tike ae ee 
' 


4-9 $21 Ea. 


ler for torwasd and speed control. 110V/60Hz 
selector switch will handle up to 8 Light Ropes 
PS35,280 $33.95 


cout. Speed 


Flash Rocks. 

rike them together and see ~ 
gazing flashes inside the rocks! ~ 
Te source of light is a miniature 
tghtning flash” that occurs in \ : 

ty quartz material within the rocks. It's nature's Piezo effect 


the 


han 
ben 


disp 


mount 


Hanging Radiometer. 
Watch these tour spell-binding deli- 
cate vanes spin round and round from 


heat of sunlight, or even an incan- 


descent bulb. Looks beaytiful when 


ging in a sunny window or even 
1 wire hanger and stand for table 
PS38,510 $10.95 


Id a Real Crystal Radio Kit. 
Remember the golden age of radio? 


jayed. as a Christmas ornament. 
Bulb is 3° dia., 4° high, comes with 


long shafts, ¥ 


20, 1" motors PS13 


Give Flight To Your Model Airplane With 
Our Powerful, Miniature Motor (9500 RPM). 


Barely larger than a 
pencil, this miniature 
) permanent magnet 
e> Motor runs at 9,500 
RPM with one 1,.5V 
pus “AA” battery (not incl.), 

co) current with no load 
90 mA. Measures %"L x 14” dia., shaft dia. 0.059” x 0.35" 
Battery holder attaches directly to motor. Overall length 274° 


structible, made of 
| Butyrate plastic 


CL 


It's Motorized To ,\{ Actually 


Run And Dive! _fad —— 
—————— as =, 


Authentic 1/150th scale model of the German Type VIIC sub- 
manne is motorized to run and dive. Assembieng thes kit will 
teach the basic engmeering principles of submanne operation 
and buoyancy, Parts are molded in reatistic batve colors, onty 
lue and common hobby craft tools are required. Powered by 
“C cells (notinc!.). Finished model is approx. 18 inches long, 


Great AM Radio Reception With Select-A-Tenna. 


tack of 3 bags (6 rocks). PS37,474 $7.95 This crystal radio kit can brin Complete with miniat Me PS39,281 $3.50 

i 9 back plete with miniature propelter ; ! Our Amazing 
ma VartylM Mnra Than A Mona, Pres old memories... like listening to “The > Listen To Station WOR N.Y. When In Boston. 
The Vortx!™ More Than A Money 3 Ay Eddie Cantor Show; The Green | Miniature Water Pump For Photo Darkrooms, | Happy Bird P This new antenna will bring in those weak, distant, 
Sycorms Spinning tricks and high maneu- Homer’ “The Lone Ranger’ and more. | Sclence Fairs, Water Displays. C= Never Stops ‘ AM radio signals loud and clear. 
ws Drop acoin onto the launching pad, You'll actually be able to listen to your = > . Drinking! Youll now get excelent radio recep- 
gv the Vortx unit in a circular motion ‘ocal stations and even experiment | =.° | ——$—+——~ ) Me D tion on a AM stations. Select-A- 


‘The creates an immense amount of speed 
raising the coin to spin around and 
go-nd until it finally drops to the bottom 


with radio waves. Easy to build, no 
batteries or soldering needed. Com- 
plete with instructions and all parts. 


Tenna turns your AM radio into a 
Powerful receiver. Used in Alaska to 
pull in stations from continental 


This tiny pump can pump a 
pint per minute with a 12" 
high flow. Ideal for tempera- 


se ge area. “The longes! continuous 
19 so far Is 33 hours, 16 minutes” 
fh: enge your skills, spin the coin back 
@. etunnel or spin it upside down, plus 
ro « Made of tough polypropylene. In- 
gm dons included. PS37,832 $18.50 


Hee You Ever Seen The Inside Of Your Eye? 
9) MN Eyescope is an optical device for 
Iooking at the inside of your eye 
It's a speclaliy designed uiffuser 
/ incorporating sDatabore mirror 
and lens light. Safe and easy to 
use. A 52 page booklet included, 
descnbes the various features in- 
side the normal eye; how the ins 
works, kinds of floaters and fixed 
~_. /PS33,538 $29.95 objects, how to inspect contacts 


fan ind iriguing! You'll Play For Hours 
Wii These Colorful Magnetic Magic Marbles. 


luc * mountain or odd geometric pat- 
Bo” -th these fascinating. high impact 
pase marbles. Each le has both a 
2and positive pole. A challenge to 
nagmation. Fun for youngsters, CA 
ir 100! 20 marbles per package 
PS. 268 fraceaes of 20) @ $3.95 Ea. 

: ges or more) @ $3.70 Ea. 


in space as first recorded 
An object rotating abouta 


position with respect to | 
matter how the spinning 


is moved about. Machined, painted and 
balance-fitted all by hand. Complete with 


instrucbons and pedestal 


faster a 
ciple of 
vanes it 


piece" 


The Chandler Gyroscope — 
A Classic Favorite For 75 Years. 
Demonstrates “gyroscopic inertia” or rigidity 


a condition in which the axis holds its 


PS37,839 $9.95 


by Isaac Newton 
fixed axis creates 


nertial space, no 
object's support | 
(uy 


PS37,265 $5.95 


Radiometer...A Space Age Sphere. 
It's fascinating to watch the detcate vanes 
within this 5” precision-made sphere spin 


ind faster illustrating the basic prin- 
Solar heating. When light strikes the 
transfers heat, and the vanes begin 


to move. Works from direct sunlight or ar- 
tificial light. An attractive “conversation 


PS60,082 $6.95 


world 


(1d Packages or more) @ $3.20 Ea. 


The Cloud Chamber, An Introduction To The 
Science Of Particle Physics. 

= A unique science classroom 
experiment that demonstrates 
how clouds are formed. Cloud 
chamber includes a needle tipped 
with an alpha particle sourca, an 
absorbent base material and a 
} styrofoam insulating block 
en saturated with alcohol and 


teoled with dry ice, a cloud of alcoho! vapor is created In 


under 


instrui 


Two seemingly identical 


properties, They have the 


with marked differences in their 


“700 Science Experiments For Everyone” — 
An Exciting Book For Science Fair Projects. 


A brand new, up-to-date editon of the best 
known science expenment book in the 


Compiled by science instructors 
the auspices of UNESCO in Paris 


251 pages, featuring optical projection, 
electncity, chemustry, astronomy, mag- 
netism, geology, physiology and more. 
Descnbes experiments with easy-to-follow 


clions, diagrams PS9301 $13.95 


Can You Tell Which Ball Is A Happy Bouncer, | Deck B: More Illusions and Visual Oddies PS39,636 $7.50 
And Which Ball ts Not? 


black spheres 
ical 
same densily, 


mass, color and appearance, yel when 


lure control and circulation PSSO, 
of darkroom chemucals, table fountains, modal waterfalls, water | 
filtration and more. Can be used in either direction and is self | 
pnming. Operates on 2 flashlight batteries (not incl.), runs up 
to 48 hours before battery change is required. 4” tube incl. | 


Metric Triple Balance Ohaus Scale With 

cE. Single Pan Balance. 
The classic weighing instru- 
ment. provides accurate 
weights year after 
year. Rugged con- 
struction, weigh 
anything — liquids. 
a Solids. or live ani- 
mal. Three tered. , 
notched beams (100-550, 10-100, 0-10 grams) have center read- | 
ing. siding poises. 610 gram cap. Stainless steel 6° platform. 
18x6x6" PS71,695 $93.00 
Accessory Weight Set, expands scale to 2.610 cap. Incl. 1-500 
and 2-1.000 qr. wts. PS41,766 $24.95 


Deal An Optical Illusion Next Time You Play 
Poker, Blackjack or Gin Rummy. 


Visual itusion cards are a >= 
feat conversation plece i! 4 

r yous card games. Con- 
tains 52 different visual 
ilustons and instructions. 
Examples: Illusions in 


color, color reversal, i Re 
ambiguous figures, sie C= oye ||! 

and figure distortion ... 

Card Size: 3%2Lx2\2" W. =—=———— = 
Two card deck styles available. Deck A Deck B f 


Deck A: Can You Believe Your Eyes PS39,635 $7.50 


__ <4) |\Digital Thermometer Snows BOTH 
Indoor AND Outdoor Temperature, 
‘Memory For Day’s High AND Low! 
Now, you'll know at a glance, 
with large, easy-to-read LED 


Fascinating to watch. Simply 

duck the bird's head into a glass 

of water fo begin happy ids 
e 


bobbing motion. Then the bird 


takes over, coninuously dippsng 
into the water for a drink 


able plastic ball into the air and 

itwall deift safely back to earth wath 

the 20” diameter parachute that 

ts enciosed within the ball. Space 
balls are fun and educational. 

PS36,313 $3.50 

2 or more $2.95 each 


The 
Handboiler, 
A 


PS37,299 
$3.95 


Watch the lequsd contained within ; 


U.S. Employs mutually inductive 
coupling. Mini-jack and plug 
1034" dia PS72,147 $59.95 


2 This Clever Gadget Will 
Tell You How High You Are 


Whether you'e dnving cross country of 
hiking in the mountains. this Alnmeter will 
@ tell you how high you are. Shows eleva- 
tion from sea level to 15,000 feet Can be 


~ 


: mounted to dashboasd with self sticking 
tape (incl ) or has pre-dniled screw holes Also has built-in 


barometer PS34,544 $39.95 
Add Spectacular Color To Your Home With A 
Rainbow Light Display. m 


Our equilateral prism mounted in 
an attractive high tech positioning b 
base catches the sunlight from € 
your windowsill and projects the 

ever-changing rainbow patterns over your 
walls, ceiling and floor It's almost like 
inside a mulUfaceted diamond. Glass equi! 
is2” (50mm) long with 1” (25mm) taces. Slack piastic mount 
is 31% x1" PS38,400 $7.50 


Explore The Arena Of Lens Making With 


a Ecidte Optics™. 
Cast both converging and 
_ diverging lenses out of 


gelatin. The method of 
apparent thickness is 
@@ sed to determine the 
refractrve index of gelatin. 
A Spherometer is provid- 
SS ed to measure ine cura 
( ture of the gelatin lenses. 
SS Kit included 4 patri dish- 
es, 4 watch glasses, 1 plastic tube, 3 packages of gelatin, 1 
spherometer and instruction manual PS39,821 $27.50 


Go Fishing With This Mighty Magnet. 
Lift up to 200 ibs, Fun to use around docks 


e 


Rs 


sm 


De chamber. If a bright light source is intcodticas the 
caned tracks of al ticles appear as the condensa- 
en ot droplets, aig fi PS39,830 $19.35 


ee ae 


build Your Own Motorized Walking Robot. 


dropped to the floor one jumps wildly. Ihe 
other is motionless. Marvelous thought 
provoker for discrepant event science Fact 
sheet on physical and chenucal properties 
plus experiments for classroom use 


readout numbers, both the 
outside and inside tempera- 
ture. Thermometer also re- 
cords high and low readings. 


the glass chambers appear to 
“boil” from the warmth of your 
hand that increases the vapor 
wessure within the chambers. 


and bridges. A ‘must for a boat. it helps 
ratrieve matal objects that fail overboard. 
You'll be amazed at what you pull up. WT. 
2ibs., measures 4x334x3'4" Made with a 


§ : F° or C° setectable — 40°F to warmer your hand, the better Poly-Vinyl bi - 
ACapseia discovery toy can be an CK Included. PS38,129 $8:26/Palr; 2 or more pairs $2.76 +122°F. 7x3¥4x34" Easy to | it works in this unusual demon- —_ Sid chong, Sanh tamu 
teitng introduction to robot tech- UY Grow Your Own Rock Candy Crystals. mount. Uses 2 “AA* batteries ' stration of physics 
ap and engineering. You'll be able to Az Naw you can grow your own sugar slick and (not incl,). Complete with 1 p- — — — ~>—-———~——--—~-————---—-—-—-—~—-— ~~ 4 
Gaaied wetch it areal oF learn how it’s done. Crystals will grow to full | Edmund Scientific Co. STOCENS any, PRICE l 
datiward in perfect calibrated balance 4 size. Kit includes a science guide, dissolving jar F don thi We lawel't | Dept. 12DC. C912 Edscorp Bidg. I 
laimest becomes alive! Contains com | FY and lid, one start stick and enough sugar, ‘eatured on this page are only a few of the \ Barrington, NJ 08007 
peu instructions and 38 interlocking artificial colors and flavors for one experiment. many Imaginative products that appear in our METHOD OF PAYMENT: 1 
mS ig 27 A ee tran cons oo -] | Sowckendod, OVS 

meter . 
eee ee pee raee as — ths KI PS39,234 $10.50 . | Se | 5 pean pases) 
——— —— = i. —" 
Priorm Experiments With Equitateral This Pocket Accelerometer Actually Measures os a | |B Dacover Optima 
Prisms Discovered by Sir Isaac Newton. The Speed You're Going, (. 1S ; 112 PAGE ! | 
a iT 
ww, ee any three equal 60° Even OnARoller Coaster. | $2 -p5q @ > | Exp Date I 
z les, ideal for class- | Record accelerations of roller coast: je: C ATALOG I 
rt foom demonstrations ers and other rides or fasten Igo te Se i Card Number Total Price ' 
/ into rain- | dashboard of your car an $ & 7) al 
AY \ bows: bend ‘ight, even centripetal acgetaration) as you pe >? ae t | ee nde! j Bank Number (MasterCard only) in NU Add 6% Sales Tax ; 
Se a penscope. ion’s basic dis- | around corners. The face = | . § ‘Ada $2.50 tor 
Fetzn of whe igh into the spectrum experiments All | accelerometer is calibrated in units of “G’ so ou ca iad Thousands of exclusive, unique and exciting values. { Srgnature____ postage tnd baring | 
"ati of optical giass. Face size is 25mm the acceleration directly from the PO meses Something educational, fascinating and usetul for @ | RUSH FREE 112 PAGE Il 
y equipped var looting Lich et 834 $16.70 every hobbyist, gadgeteer, student and educator. FULL COLOR CATALOG TOTAL ENCLOSED t 
mn urat Ul 2 ° 2 
I 
not completely satisfied with your purcnase, return the merchandise =| jam 
For Phone Orders, Call No Wisk Guarentee! tye wil cheerlully refund your money in full We back our products! I ¥ 
1 609 5 47. 8880 Qur 45 day eae rational guarantee means you take no risk on any product you buy from us. | ' 
ad ™ s see \ Address. 
OT eal al Edmund Scientific Co. | | 
VISA, MasterCard, Diners Club, Am. Exp., Discover, F | City Siaie Zw. 
or Optima. Cail anytime, 24 hours a day. Dept. 12DC, C912 Edscorp Bidg., Barrington, NJ 08007 a ta } 
Ost ORDERS SHIPPED WITHIN 48 HOURS — Serving Science Hobbyists Since 1942 —————— 


Shoppers’ Showcase 


A selection of Products and services for PopuLAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


CD's _ with th 
iminator™ Call or Free 
cord, 


zrares' a ffi aed 

Earn $4,000 Per Month 
From Your Home 
With A Computer! 


at! ‘ 
ox 2 1 
Rey e ie P| 


Begin part-time and still retain the security of your 
Present position. We offer 20 services you can 
perform for your community from your home. No 
experience necessary—easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


To get a goodidea // 

of what a great —- 
idea we have 
in Image 
Watches, 
paste your 
color logo 
here. 


OR EVEN BETTER. .. 
SEND US YOUR 
COLOR LOGO 


(Any size letterhead, business card or finished logo design 
eg which need not be returned.) 


~ along with $14.50° each 
included 


"Tax and shipping 


= (Special Price introductory Offer) 
and we'll rush you a personalized working 
quartz watch sample as our convincer! 

Your company logo in full color on the dial of a 
deluxe, water-resistant wristwatch. 18K Goldplated 
case, water-resistant leather strap, battery powered 
quartz movement with a lifetime limited warranty. 
Other models as low as $10 per watch. 

(Limut: 2 samples per company @ $14.50 each) 

IMAGE WATCHES,” INC. 

Attn: Mr. Darms 
9095 Telstar Ave., El Monte, CA 91731-2809 
(818) 312-2828 » (800) 344-8050 


LOGO WATCH LEADER FOR OVER 12 YEARS 
IMAGE WATCHES,” IMC. AX Rights Reserved 
Unconditional Money Back Guarantee 
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A Revolutionary Hygienic Concept! 
© Saves water 
© Encourages good hygiene 
© Available to fit any regular tank 
FOR FULL DETAILS CALL: 
1-800-221-2120 


ConsCept Sales 
| 4208 E. La Palma Ave, + Anahelm, CA 92807 


) “THE LID” 


F-14 TOMCAT 


= 
PACIFIC 


AIR CRAPT 


@ 16" to 22” models are hand- 
crafted from solid mahogony with 
handpainted markings and details wopin’s LEADING MAKERS 

© Over 160 models in stock OF FINE 

© Priced from $99.50 AEROSCULPTURES 


© Satisfaction guaranteed 14255 North 7h Steet 


Call 1-800-950-9944 jane" cs ae 


DIGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPYGUARDS 
While watching rental movies, you will notice annoying peri- 
odic color darkening, color Sit uawanied lines, flashing or 
jagged edges. This is caused by the copy protection jamming 
signals embedded in the video tape, such as Macrovision copy 
protection. The DIGITAL VIDEO STABILIZER: RX2 com 
pletely ELIMINATES ALL COPY PROTECTIONS and jam: 
ming signals and brings you crystal clear pictures. 
1 year warranty. 
30 Day Money Back Guarantee. 


1-800-445-9285 
FREE 20 Page Catalog Call M-F: 9-6 est. 


ZENTEK CORP., Dept CPS12 
3670-12 WEST OCEANSIDE RD, SIDE, NY 11572 


LOWEST PRICES GUARANTEED! 
anasonic, Jerrold, Pioneer, Scientific Atlanta 
FREE 20 Page Catalog/Best Prices 
w Money Back Guarantee 
Call Toll Free Mon-Fri 9-6 EST 


uae me ae. 12 
4100 N. Powerline Rd. Bidg, Fa Poctans Beach, FL 33073 


advertising rates for this section, write or call Diane Pani, Direct 
Response Manager, POPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


FREE CATALOG! 1-800-648-7935 
JERROLD HAMLIN OAK 


CABLE TV DESCRAMBLERS 


pecial Dealer Prices! © Compare ou 
Prices! ¢ Guaranteed Pri sh Warrant 
© Orders Shipped Immediatety! 


ly! VISA/MC 0K) 
co EBUBLC CABLE PRODUCTS i 
For all other information 


OWN A MACHINE SHOP 


Do your own machining and shop work witha 
Smithy 3-in-1 Lathe ¢ Mill « Drill 


FIX IT YOURSELF: 
Easy to use! 
Save Money! 
Save Time! 

AS low as $995 


For FREE Fact Ki 


Or write: 
f Call: Smithy Dept. PS 
“1-800-345-6342 heen 


3023 E. 2nd Street 


(Ask for operator PS ) The Dalies OR 97058 


Now you : an 
do some: ting 
about 


the we: ier 

Ox new Home We +r Sta 

tion helps you p! r day, 

safeguard your famil OrOp- 

erty by alerting youto |.) ather 

conditions that often vary from dista: asts. 

| Tells you to: Warn loved ones whe chill 

threatens frostbite... Secure outsid ings 

against unexpected gusts... Protect when 

an alarm signals dangerous heat desc 

Increase watering when rainfall is t: —and 
much more. 

Designed to far outlast all « the 
ULTIMETER II gives you over 20 : anted 
features including: 

© Wind Speed asi rection 
¢ Temperature * ©):'"’ ‘actor 
e Alarms e &:: s/lows/ 


times/dates ¢ MetricEnglish 
© Quick-Mount (no tools) 
Masthead mounting ¢ Fast, easy “Point & Plug” diree- 
tion calibration (pat. pending) © Optional self-empty- 
ing rain gauge © 30-day money back guarantee * One- 
year warranty ¢ PLUS $30 introductory savings: 


Home Weather Station reg. $179 ... only $149 
As above, without wind direction sensor.......$119 
Del. in US, add $8.25 shipping & insurance. NJ res. add 6% tax 


VISA/MC phone orders: 800-USA-PEET (872-7338). 
Or send check, m.o. or credit card no. and exp. date to: 


PEET BROS. COMPANY 50!-212P Woodland Re 
need 


W. Allenhurst NJ 0771! 


Free Brochure Our 17th Year ©1092 Peet Bros. Co 


WASTING MONEY 
LOSING HEAT 
DRAFTY WINDOWS 
COLD & WIND. — 


FOR ALL YOUR 


WINDOW INSULATING 
NEEDS, 


BUY FACTORY DIRECT 
FOR BIG SAVINGS. 


Easy to install and excellent 
for low cost insulating and 
weatherization of porches, 
patios, windows and doors. 


Used in: Homes « Schools « 
Churches » Trailer Homes « 
Business » Hospitals , 


We Stock: 


* 100% Clear Films in 
Many Sizes 


° 2-Sided Tapes 

© PVC Snap-in Fasteners 
© Solar Control Films 

© Complete Kits 


FREE CATALOG 
Call or Write 


1-800-325-2826 


ENERGY ARSENAL 
P.O. Box 2792 
Ivyland, PA 18917 


SWISS INTERNATIONAL GOLD & 
PRECIOUS METALS MERCHANTS 


WILL PAY YOU THE HIGHEST PRICES FOR YOUR SCRAP 
o Gold 
DUrwonted Ertote or Domoged Jewelry 


SG. & PAM Ud. 
310 Sheppord Ave. W. 
Willowdole, Ont. 
Conode M2 IN4 


FAX (416) 730-0848 


Get 
Fro A 
Neck 


The Back Ma Ine”: 
and Stretches Your! 
Right in Your Own 


A Conservative . 
Therapy, : 
Comprehensively Applied 
The Back Machine combines the | 
most effective ways to attain relief 
from back and neck Poeae one 
easy to use, safe unif designed to 
help pee return to a more normal, 
pain free life. And it feels good, even 
if you hurt. 

How The Back Machine Works: 


° Massage — Soft rollers massage muscles, 
increasing circulation, reducing muscle 
spasm, tension and stress. 


° Stretching — Muscles are passivel 

stretched, increasing flexibility and reduc- 

ing pain. 

° Traction — Mild traction restores spine 

length and pliability, relieving disc pressure. 
Mobilization — Restoration of movement 
occurs and promotes alignment of the spine. 
Five Years of Clinical Use 
Tested for over five years by Ms 
doctors, physical thérapists, and 


chiropractors, The Back Machine has been 
proven safe, effective, and 


a 


comfortable. FFs got ie 
60-Day Home Trial = z ; + ie q 
We're so confident you'll (aon aS 5 


experience relief from 
back and neck cD 


s 
i] 
LIYES! I want to relieve my back pain. | 


Please send me a FREE brochure and Video. 


pain that we OvHs OBETA 


offer The Back 


| Name 
Machine with an i 


unconditional 60- * Address a 
day money back | City bleeds ef 
guarantee. Zip t 
Call or Write Today For i Evening Phone(_) 
MBROOHEN Back Technologies 
AND VIDEO 2525 West Casino Road 
' Everett, WA. 98204 H 

1-800-433-5599 1 1-800-433-5599 ' 
! © 1991 Back Technologies Inc. Dept 760! 

J 


STEEL RUST REPAIR PARTS 


Restore your car, van or truck to showroom condition 
with TABCO parts. Over 100,000 domestic and foreign 
parts, available for immediate delivery. = 

Send $5 for illustrated, 150-page catalog with instruc- 
tions to install TABCO parts. Retundable with order. 
Shipped 1st Class. Dealer inquiries invited. 


48-5151 
TABC | a | canta 6) 248-8979 


30500 Solon Industrial Pkwy. Dept. PS Cleveland, OH 44139 


486SX-25MHz mother board 
Intel 486SX-25 processor 
Medium-Tower case 230watt 
4MB RAM 

TEAC 1.2 & 1.44MB floppies 
2 Serial, 1Paraliel, 1Game 
IMB SVGA card 

14° SVGA monitor .28dp 
120MB hard disk 


Keyboard, DOS, Window 3.1, 
Mouse included 


Comee aon eae) 
Computer Syst 
“fade “leh RR dit 1 Eons, Inc. 


21820 Nordhoff.4A, Chatsworth, CA 91311 


486DX-50MHz mother board 
Intel 486DX-50 co-processor 
Full-Tower case 250watt 
4MB RAM 

TEAC 1.2 & 1.44MB floppies 
2 Serial, 1Parallel, 1|Game 
IMB SVGA card 

14" SVGA monitor .28 
200MB hard disk 

Keyboard, DOS, Window 3.1, 
Mouse included 
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Discover hundreds of unusual, liigh-quality techni- 
cal books that you'll NEVER see in any book store! 
Both newly written & reprints of rare old books! Your 
satisfaction guaranteed! Here are just a few— 


CHARCOAL FOUNDRY 
Build a furnace from a five gallon pail that can melt 
aluminum, pot metal and brass using grocery-store 
charcoal, Cast machine 
parts, ingots, art objects. All 
(So the secrets! 
ra $6.95 


BUILD A METAL LATHE . 

Build a precision 7° metal cutting lathe without the 
need of precision tools! Cuts to 1/1000”. It's true! 
Prototype cost about $50! Definitely not a toy! De- 


tailed paperback! Best seller! Order a copy! 
Book 177 $8.95 


BLACKSMITH SHOP & IRON FORGING 

From 1906! Complete text on forging of tron with 
hammer and anvil. Make bolts, tools, even steam 
engine repairs! Details on all tools and procedures. 
Great illustrations. Order a copy! 
Book 4074 $6.50 
ADVANCED MACHINE WORK 

Learn the secrets of a master machinist. This 800 
page “Bible” shows everything from using a microme- 
ter to running lathes and milling machines. Make 
bolts, bronze bushings, twist drills, mandrels, worm 
gears, keyways, taps and much more! Loaded with 
illustrations. Dynamite hardcover book! 
Book 4236 $25.95 
RUN THREE PHASE MOTORS ON SINGLE PHASE 
Three different proven methods in use since the turn 
of the century. All details. Best-selling booklet. 
Booklet 81 $3.00 


STEAM ENGINE DESIGN E 
Engineer's formulas and diagrams from 1896! De- 
sign an engine to meet your needs. Rare infol 

Book 4104 


CHEMICAL CROSS REFERENCE 

Translate old fashioned chemical names into modern 
names. More than 2000 terms extracted from books 
back to the early 1800's. Rare reference material! 
Book 20170 $4.95 


ADVANCED METAL PROJECTS 

Complete plans, diagrams, parts lists and how-to to 
build foundry & forge. airtight woodstove, blade 
sharpener, large pro-quality wood lathe, and more. 
Not for beginners... Unusual! 

Book 4686 $8.95 


and many others... 


CATALOG! 


Write for your copy of Lindsay's 
88 page Technical Books cata- 
log and see what you've been 
missing! Send $1.00 (US & 
Canada) or $4.00 foreign air- 
mail. Write today! 


LINDSAY PUBLICATIONS 


J PO Box 12-EST, Bradley IL 60915 J 


Send the books I've marked. A check, money 
| _] order, or my Mastercard/Visa card numbers l 
are enclosed in payment. And send a catalog 
at no charge. 


Send just a copy of your latest jam-packed 
J catalog. A dollar is enclosed. | 


| Name I 
| Address I 
City St —— Zip 
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NOW! Get in on the PROFITS in 


Work part time, full time — 
right at home — we help 
you every step of the way. 
No doubt about it... as a small engine 
pro, in can cash in on the huge de- 
mand for qualified men in one of Amer- 
ica’s fastest growing industries. You'll a 
be able to command top hourly rates of from 
225.00 to $30.00 per hour — and that’s just 
for labor. 

Plenty of business waiting for qualified men. 
€5,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn. and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


Professional Tools and Equipment PLUS 4 bp Engine... 
Ail YOURS TO KEEP... All at No Extra Cost. 


NO EXPERIENCE NECESSARY! ; 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous ‘learn-by-doing’ 
method you get practical ‘hands-on’ experience. 


(Foley-Belsaw Institute, 6301 Equitable Ad. rnae | 
| Dept.52194 K.C., MO 64120 paar | 
| Gassodanag mown uence nSraitapoe eae \ SGN tne 


| | understand there is No Obligation and that No Salesman ba hnns | 
| NAME I 
} ADDRESS. 
' crry 


Save on cable rental fees! 


CABLE TV 


DESCRAMBLERS 


WE'LL BEAT ANY PRICE « 


JERROLD —-TOCOM-—ZENITH—-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
© 24 HOUR SHIPMENTS! 
¢ MONEY BACK GUARANTEE! 
¢ QUANTITY DISCOUNTS! 
MASTER CARD /‘AMEX / VISA / C.0.D 
Have make and model number of 
equipment used in your area ready. 


CALL TOLL-FREE 


1-800-284-8432 


CABLE WAREHOUSE 
10117 West Oakland Park Bivd., 
Sulte 515, Sunrise, FL 33351 


NO FLORIDA SALES 


< 


UABLES! i 


. The TRACE MARK im- 
presses your identifica- 
tlon code discreetly and 
permanently in most 
firm surfaces. Magnifi- 
cation reveals a clear 
Impression for positive 
ID. Recommended by 
police and Insurance 
companies for: 
*cameras jewelry 
* electronics ° firearms 
e etc. 


MICROSTAMP CORPORATION 
2770 E. Wainut St. Tel. (818) 793-9489 
Pasadena, CA 91107 Fax. (818) 793-9491 
800-243-3543 


PR 


P 


OTECT YOUR VAL' 


4 


A Unique Gift Item 


his magazine, along with the 

other eleven publications of 

Times Mirror Magazines, 
wishes to commend the following 
public-spirited advertisers for their 
participation in the Partnership for 
Environmental Education program, 
which was created by Times Mirror 
Magazines to encourage and attract 
the most qualified young men and 
women to the highest levels of the 
study of environmental problems and 
their possible solutions. 


CHEVROLET 


Coors 


Kemp COMPOSTUMBLER 
KMART 
MUTUAL OF OMAHA 

REEBOK 
TOYOTA 

Troy-BILT 7 

US. STEEL 

WAL-MART 


By supporting this conservation initiative, 
these advertisers have themselves become part 
of the solution. They deserve your applause. 


Partnership for Environmental 
Education Program 


@ Times Mirror 
b4 Magazines 


= ACT: Septic Helper 
® prevents septic 
problems and saves you $$$$! 


Let Septic Helper prevent Septic Tank/Cesspool 
and stop all septic tank Before 
and cesspool problems. 


AVOID: =: 
@ pumpouts ¢ wet spots 


re-doing drain fields * clogged drains « offensive odors 
ae a a EG 


Do away with pumping out 
your septic tank periodically 
and SAVE money at the same 
0 time! Just a small amount of 
SEPTIC HELPER converts 
GUARANTEED 41 wastes into liquid. 
SEPTIC HELPER goes 
right to work to digest solids, 
then cleans the interior walls, and proceeds to the 


drain fields. It opens the earth and allows it to , , 
percolate. Even though SEPTIC HELPER is a Drain Lines Before/After 


+a) A drain pipe SEPTIC HELPER 
powerful cleaner, it’s HARMLESS to humans, SRNR. loses '4 of its will restore the 


animals, plant life and all piping. es diameter in 5 pipe to original 
years due to after a few 


Finally...Septic Maintenance as organic build-up. months of 
Mad Easy! treatment. 


For More Information Call Toll Free 


1-800-544-4074 
OR Fill Out Coupon 


Keep your septic tank and 
cesspool in great shape. 
Use SEPTIC HELPER! 


Iam interested in more information on 
SEPTIC HELPER 


Name a ee 3 
Address re 
TA eee | ee 

Zip Teetens iso} ae 
How many septic benthic: ools? 

Mail in Coupon to: 
Krane Products, Inc. 
P.0. Box 521 « Larchmont, NY 10538 


POPULAR SCIENCE -B 


Mt By 


Far The Most Comfortable 


Mattress I’ve Ever Slept On!” 


* Adjust Firmness to 
Fit Your Exact 


* Unique 
air-cushion design S 
contours to your body, providing 
superior back support and comfort. 


Unique Support System. 
Select Comfort’s unique air support system lets you 


control the feel and firmness of your bed — simply by 


pushing a button. Your mattress can be firmer than 
the firmest innerspring or softer than the softest 
featherbed...helping you sleep more comfortably, 
reducing back pain and muscle aches, and providing 
true support. Change the firmness whenever you like 
to meet your exact preference. 


No Risk 90 Night Trial. 

Weare so confident that you will find Select Comfort 
to be the most comfortable mattress money can buy 
that we offer our “Better Night’s Sleep Guarantee.” 
Take 90 nights to sleep on a Select Comfort. If you 
aren't completely satisfied, return it for a full refund. 


ina i 


Select Comfort provides proper back support and 
contours to your body, distributing weight evenly. 


Innerspring mattresses create pressure points 
and uneven support. 


Waterbeds rely on displacement and can cause a 
“hammock effect,” bending your spine unnaturally. 


Richard Shafer, 
Baltimore, MD 


*Research 
shows 94% 
of back pain 
sufferers report 
Select Comfort 

gives them the 

back support they 
need to get a better 
night's sleep. 


Variable Firmness = Great Sleep. 

Your Select Comfort conforms to your body’s 
natural shape so your back muscles don’t strain to 
hold your spine straight. Because air support is the 
closest thing to floating, you'll wake up rested and 
ready for the day. 


Discover why 96% of Select Comfort users 
recommend it to family and friends. 
“Tam a doctor and often come home exhausted. This 
mattress is the most comfortable I’ve tried.” 
Dr. Connie Horn, M.D. 
Clarksville, Ohio. 


Call or Write for a 
FREE BROCHURE AND VIDEO 
1-800-831-1211 


LIYES! 


Please send me a FREE 
Information Packet & Video. 


H Evening Phone ( ) 
Chee Comfort 
9301 75th Ave. N. Brooklyn Park, MN 55428 


1-800-831-1211 
© Select Comfort 1992 


Now Open at Mall of America 
and 5 Other Twin City Retail Locations 


Statement of Ownership, Management and Circutat; 
(Required by 39 U.S.C. 3685) on 
1A. Title of Publication: POPULAR SCIENCE 
IB. Publication No. 577-250 

2. Date of Filing: 9/29/92 

3. Frequency of Issue: Monthly 
4A, No. of issues published annually: 12 
3B. Annual Subscription Price; $13.94 

4. Complete mailing address of known office of publi 
tion; Times Mirror Magazines, Inc,, 2 Park Avenue, New 
York, NY 10016. 

5, Complete mailing address of the headquarters of gener. 
al business offices of the publisher; Times Mirror Magazine, 
Inc,, 2 Park Avenue, New York, NY 10016. —— 

6, Full names and complete mailing address of Publisher 
editor, and managing editor: Publisher, John B. Ghiwie ; 
Times Mirror Magazines, Inc., 2 Park Avenue, New Yor 
NY 10016; Editor, Fred Abatemarco, Times Mirror Ma i: 
zines, Inc., 2 Park Avenue, New York, NY 10016; Manage 
Editor, Cecilia Wessner, Times Mirror Magazines, Inc. 5 
Park Avenue, New York, NY 10016. a 

7, Owner: Times Mirror Company, Times Mirror Square 
Los Angeles, CA 90053. , 

8. Known bondholders, mortgagees, and other security 
holders, owning or holding I percent or more of total amount 
of bonds, mortgages or other securities: None, “, 

9. Relates to non-profit organizations and does not apply 

10. Extent and nature of circulation: A. Total no, copies 
(net press run): Average no. copies each issue during preced- 
ing 12 months. 2,148.413; Actual no. of copies of Single issue 
published nearest to filing date, 2.156.641; B. Paid and/or 
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single issue published nearest to filing date, 47? 2. Retum 
from News Agents: Average no. copies each «sue during 
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Ll. I certify that the statements made by me are cor- 
rect and complete. (Signed) Michael J. Haug! vor Vice 


President/Finance. 


with Badge AMinit 


Yes, it's really possible by making and . 
Selling bright colorful Badge-A-Minit 

buttons. Buttons are proven 
Money-makers at fairs, flea mar- 
kets. conventions, or anywhere 


People congregate. They're 
fast and easy to make with 
Badge-A-Minit and inexpensive! 
Send for a FREE Full color 
catalog or send for a 
Starter Kit, only $29.95 
plus $2.95 shipping (IL 
tesidents add $1.87 tax) 


Badge-A-Minit, Dept. PS12/92, 348 North 30th Ac,, 20x 800, 
LaSalle, IL 61301, Phone 800-223-4103 


Save Money 


on Solid Hardwood Furniture 
DO-IT-YOURSELF KITS 


Now, you can furnish your home with the very finest solid 
cherry and oak furniture, and clocks, at a fraction of retail 
cost. 


Imagine a bedroom in solid cherry at a cost of hundreds, 
instead of thousands. 


Picture your living room in Queen Anne Styling. Tables. 
lowboy, secretary desk. All this from easy-to-assemble kits 
and easy-to-apply finish. 


EARN WHILE YOU LEARN—SEND FOR FREE B ¥6: 
Big opportunities. Big profits. Earn quickly. Full or part time. Lear 
home, it's easy. Do real jobs while you learn, All Tools—Materalt 


ak Approved by NJ Dept. of Education. Send name and address ' 
REE book. No salesman will call. 


LOSKSMITHING INSTITUTE (9 civ 


116 Fairfield Road, Fairfield, NJ 07004 
Dept 111-132 


va! 
Tame Vint On ne mt 


TREPLICA tam 
1 fee = 
MODE ee 


All parts pre-cut. All frames, doors pre-assembled for you, 


Thousands of satisfied customers. panes: 


EMPEROR® pNON-FIRING w 
ww CLOCK COMPANY Send $1.00 for | Street pover 50 pane dnc a iC 

WOALD’S LARGEST MANUFACTURER OF Color Catalog City: I teal ammo. Assembled. FREE 
tiene beet ot RED, OTe Catalog 


GRANDFATHER CLOCK AND FURNITURE KITS COLLECTOR'S ARMOURY 
Slalers Lane Card Orders: 


| US.Mi9tt 
45 AUTO. 


Dept. 4512 Em, Industrial Park State: 3 | a = ; :|$1 07 pro. 
Fairhope, AL 36532 © Tel: 205-928-2316 L’ Boy Leas Se EOE ESO Length: oe 
lt ee ee ee 
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Sensor Alarm Clock Electronic 
Item #063213 $19.95 Measuring Instrument 
High tech alarm features an Item #063812 $169.95 
invisible beam which allows you Microprocessor measures 
to tum off the alarm by waving distances up to 250 feet (75m) 
your hand. Push _ with electronic precision. 
button light. Adds and subtracts. 


J 


= 
$14.95 Solar Radio Item #063102 


i $39.95 
This device detects water and sounds a loud - AM/FM Stereo radio with earphones is solar 


Water Alarm Item #063814 


85 decibel buzzer alarm for up to 3 days. 
Protects your home from water damage. 


powered and has a rechargeable battery 
backup. A clip attaches to clothing or belt. 


To Order Call 1-800-639-9505 
Write to TMM by Mail, Dept. 6LDA, 550 Lisbon Street, Lewiston, ME 04240 
| We accept MasterCard and Visa or send a check or money order. Be sure to include $4.00 
per item for shipping and handling. Residents of CA, CT, IL, MA, MI, and NY must include 
| applicable sales tax. Please allow 2 to 4 weeks for delivery. If you just can’t wait, we will 
ship your order Federal Express® two to three business day delivery for an additional $8.00. 
Customer satisfaction is guaranteed. ; 


THE HEALTH HAZARD 
IN YOUR HOME 
THAT HAS A 
SIMPLE SOLUTION. 


Call 1-800-SOS-RADON to 
get your Radon test information. 


Recycled Paper 


No batteries, no microchips, n 

high-carbon stainless steel. It grips bol | 

or hexagon, 3/16" to 11/16" and 5mm to 17mm; dh 
variable width edge that acts as a screwdriver or prybar, 
and it has a 1/4" hexagonal socket that doubles as a 
high torque socket and screwdriver-bit handle. 


It's the answer to many a mechanical emergency... 
and it makes a great gift! 


1-800-467-TOOL 
pocketwrench™ 


Pat. Pend. 
one 


(includes S&H) 


ee 
pockstwrench @ 
nouns 4h 


ee STARRING ee 
JERROLD, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


© FINEST WARRANTY PROGRAM AVAILABLE 

© LOWEST RETAIL / WHOLESALE PRICES IN US. 

© ORDERS SHIPPED FROM STOCK WITHIN 24 HRS. 
~ @ ALL MAJOR CREDIT CARDS ACCEPTED 


onpens eimrormarion 1-800-345-8927 


PACIFIC CABLE CO., INC. 
7325'/2 Reseda Bivd.. Dept. 1470 
Reseda. 'CA 91335 


TELESCOPES? WHY PAY MORE FOR LESS? 


8° Astronomical Telescope Complete. 
Ready-to-use. Only $275. Other sizes 
available. Send for free 34-page packet & 
telescope tester. 


COULTER OPTICAL, INC. P.O. Box K, Dept. P.S. 
Idyllwild, CA 92349 Phone (714) 659-4621 


DOME 


Pre-cut dome home kits in a variety of floor plans up 
to 3,000 sq. ft. Complete kits start as low as $6,120. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-page catalog package. Color video $8 more. 


TIMBERLINE GEODESICS 


2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


WOOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 
Charmaster® 


2307 C HWY 2 W. 
GRAND RAPIDS, MN 55744 


CABLE TV 
DESCRAMBLER LIQUIDATION! 
FREE CATALOG! 


Hamiiln Combos $44, Oak M35B $60 (min. 5), etc. 
WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 
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HOME & REMODELING KIT 


Custom Floor Plan and Model Building Design System 


Weather Station 


This beautiful hand-rubbed solid 
American black walnut weather 
station has a dual scale thermometer 
and barometer. The plaque of the 


washable 


Porta $39.95 
Guard Item # 063809 


Portable security sensor detects 
intruder’s heat and motion in a 15' x 8' 
protected space. Acts as a greeting 
device for customers, tracks childrens’ 
ins and outs and is an auto torch light 
for climbing out of bed in the dark. 


The Griffo Grill Picnic Cooler ox) 
Item #063701 $29.95 Item #061203BK $79.95 1 


Unique new Griffo-Grill® rack This high-tech picnic cooler is 
measures 16" x 12" and 
allows you to grill delicate 
fish and seafood without 
‘ anything falling into the 
coals. Made of heavy 
steel with durable 
' porcelain enamel. The 
‘ spatula-stop edge 
Item #063214 $64.95 makes it easy to turn 
fillets. Fits gas or 
charcoal grills, 
Jenn-Air® and GE 
space shuttle is lacquered solid brass, Stoves. Stick- 
resistant and 


Home Remodeling Kit 
Item #062813 $34.95 
Whether you are designing your 
own home, an addition or a 
remodeling project, this 1/4" 
scale kit allows you to see your 
plans in 3D before you build. 
The kit includes siding, roofing, 
brick, stone, decking, windows, 
doors, skylights, interior walls, 
stairs, kitchen cabinets, 
appliances, landscaping materials 
and to-scale people. It comes 
with a design manual and model 
building instructions, reusable 
floor plan grid and furniture and 
bath symbols. Using the kit can 
improve your design, help make 
your ideas clear to the architect 
and save ‘time and money. 


Rainbow Light 

Item #063813 $59.95 
This 4" black cube projects 
a realistic, arched rainbow 
as high as 30' onto a wall 

or ceiling. It can project 

the rainbow more than 60! 
and can be plugged into 
any household electrical 
outlet. This is a great help | 
in getting kids to sleep and | 
is fun at parties or just to 
relax with after a long day. 


lightweight and unbreakable. 
\ Keeps food cold for hours. 
Size: 10 3/4" x 7 1/2" x 14 
1/4". Weight: 6 1/2 Ibs. It 
comes complete with 
service for four, 
including cups, plates, 
\ forks, spoons, steak 
™® knife, can opener 

A and corkscrew. It 
m also includes a 


Time Pyramid ITEM #063215 $49.95 
This original and unique creation continuously changes form while 
indicating accurate time in line with the bottom pointer. The moving 
sculpture/timepiece composes a perfect pyramid every three hours. 


Water Alarm Solar Radio 
Item #063814 Item #063102 | 
$14.95 $39.95 


This device detects AM/FM Stereo 
water and sounds radio with 

a loud 85 decibel _—_ earphones is solar 
buzzer alarm for up powered and has a 
to 3 days. Install rechargeable 
anywhere you battery backup. 
might expect The built-in clip 
leaking. Protects attaches the radio 
your home from to your clothing or 
water damage. belt. 


- 


Ea ADVERT SEMEN, A 


Product Information 


Booklets, catalogs, and folders listed below provide reliable informa: ” 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 


1201 Wood Stripper Many traditional Strip- 
pers contain dangerous or flammable chem- 
icals. Woodfinisher’s Pride is nonpoisonous 
and nonflammable, and will remove several 


layers of coating in 30 minutes. To get the. 


facts on this unique new product, call 
1-800-45PRIDE. Brochure free 


1202 Window and Patio Door Fact Book 
A full-color booklet from Andersen Windows 
provides information on creating custom 
combinations and patio doors, energy facts, 
planning a project, choosing a contractor, 
and using basic size charts. It's a complete 
resource on windows and patio doors. Free 


1203 Stereo Equipment Cambridge 
Soundworks’ catalog has specials on sys- 
tems and components from Philips, Pioneer, 
Denon, and Cambridge Soundworks, includ- 
ing complete Dolby Surround systems start- 
ing at only $9,999. Free 


1204 Electronic Home Study The Cleve- 
land Institute of Electronics, accredited by 
the National Home Study Council, offers a 
degree in electronic engineering technology 
and 12 career courses for the electronics 
enthusiast. Send for the course catalog from 
the leader in electronics home study. Free 


1205 Colorado Tourism Ski Colorado and 
see for yourself why Colorado is considered 
the best there is. Circle number 1005 for 
your Colorado Vacation Kit. Free 


1206 Weather Stations Davis Instruments 
manufactures the world’s smallest, most af- 
fordable weather stations. Different models 
measure wind chill, speed, direction, and 
more. Free 


1207 Free Tips for Your Home If you're 
too cramped for comfort, the “Need More 
Space” brochure explains how to renovate 
an existing space or add a room. Certain- 


1208 Window Ideas A brochure from Mar- 
vin Windows illustrates how window sizes 
and styles can improve your home’s ap- 
pearance. Energy and maintenance infor- 
mation is included. Free : 


' 
1209 Fireplace Products Looking for quali- 
ty fireplaces with energy efficiency and aes- 
thetics? Send for Heat-N-Glo's brochure on 
built-in gas or wood-burning fireplaces, in- 
cluding see-through, three- and four-sided 
glass fireplaces and our direct-bent, no- 
chimney gas fireplace. Free . 


1210 Better Earth Stains, Sealers and - 


Toners Osmose Wood Preserving announc- 
es a line of acrylic wood stains, sealers, and 
toners and multi-purpose, masonry, and 
stucco sealers formulated and packaged to 
address clean-air and solid-waste eénviron- 
mental issues. Free information. 


1211 Winter Survival Tool A 16-page 
brochure describes Ariens two-stage Sno- 
Thros and accessories. From the lightweight 
Metro to the big horsepower professional 
model, two-stage power makes Ariens Sno- 
Thros powerful tools for winter survival. Free 


1212 Deck Awnings Use your deck/patio 
more often by installing the retractable Sun- 
setter Awning made by JIL Industries. Send 
for an operation/installation video, fabric 
samples, and prices. $4.95 


1213 New! The Woodworkers’ Store This 
catalog with more than 150 new items fea- 
tures 100 full-color pages of domestic and 
exotic hardwoods, veneers, specialty hard- 
ware, kitchen accessories, books, and plans. 
Orders shipped in 24 to 48 hours. $2.00 


1214 Tips on Woodfinishing Minwax offers 
a 30-page booklet with time-saving tips and 
how-to instructions. It includes details on 
beautifying and protecting new wood, plus 
restoration techniques for old wood. Free 


1215 Golf Helper A brochure from Minn Ko- 
ta describes its new Electric Golf Caddy. 
This powerful caddy will carry your clubs so 
you can save your energy for the game. 
Free : i; an 


1216 Workout Equipment Nordic Sport 
cross-country-ski and rowing sport simula- 
tors bring world-class engineering and 
state-of-the-art graphite composite together 
to create a workout that exhilarates the 
body and captures the senses. For more in- 
formation, call 1-800-445-2231 extension 
66TD2. 


1217 Gutter Alternative A two-color 
brochure from Rainhandler provides infor- 
mation on its patented alternative to gutters. 

It gently draws the raily away from the roof of 
your house. There are no downspouts, no 
clogging, no.cleaning, and no trenching. It’s 
made of rugged aluminum that is virtually in- 
visible on your home. Free : 
1218 Dome Homes Since 1969, Timber- 
line Geodesics has been providing afford- 
able, easy-to-assemble dome homes all 
over the world. Mail in the coupon below or 
call 1-800-DOME-HOME for a free bro- 
chure—‘The Why, Which, What and How 
of Geodesic Domes From Timberline Geo- 
desics.” Free 


1219 Control Water Weeds The Water 
Weeder Harvester from Waterside Products 
works just like a hedge-trimmer would under 
water. The harvester cuts a four-foot-wide 
swath, and it can be operated from a boat, 
dock, or shoreline. Perfect for waterside . 
property owners, fishermen, or boaters. 
Free 


1220 Acuvue Disposable Contact Lenses © 
The first lens you never have to clean may 
just be the most comfortable lens you've ev- 
er worn. For a free trial-pair certificate, call 
1-800-652-5353 extension 25. 


Teed Corp. Free 
pte ee ee ee ne nnn FILL IN COUPON AND MAIL TODAY --~-~-~-~----99-""%""-4"--+-- cesses 


Please send check or money order made out to POPULAR SCIENCE. 


"I 
POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 POPULAR SCIENCE DECEMBER 1992 
Note: Porutar Science New Jersey address is for Product Information only, 
! Please send the items checked below. | am enclosing $1 handling charge (any num- 
| ber of items per coupon) plus amount required for priced items. Orders will not be 
| processed unless accompanied by the $1 handling fee. Do not send cash. | AM ENCLOSING 1 
1 
O 1201 QO 1205 0 1209 O 1213 $2 O 1217 $ ——_ for priced items 
R t 
: 1] 1202 0 1206 O 1210 O 124 : 1218 $100. Heke tame 
; OU 1203 1 1207 O 120 O 1215 1219 
: a 
; © 1204 O 1208 1212 $495 [) 1216 O 1220 $ TOTAL REMITTANCE 
: t 
| Name (please print) 
| Address City & State Zip | 
i ‘ 
‘ 1] 
H 4 
» J 
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BUILD A BIKECAR 
The Amazing Mini Car You Can 
Build with Bicycle Parts! KY 


Fun to Drive! (‘a 
Easy to Build! Avectable 
Fully Hiustrated & Detailed 


PLANS $11. :99 : 


won Guarantee or to 


CABLE TV “BOXES” 
WHOLESALE PRICES! 
CONVERTERS @ DESCRAMBLERS 


REMOTE CONTROLS e 
ACCESSORIES 


FROM $9.95!! 
CALL NOW!! 
—GUARANTEED BEST PRICES— 
—BEST WARRANTIES— 
—IMMEDIATE SHIPPING— 


—GUARANTEED STOCK— 
—COD'S— 


LAKE SYLVAN 
SALES, INC. 


SORRY NO MINNESOTA SALES 


CALL FOR A CATALOG NOW!! 


800-800-4582 


WHY RENT? 
SAVE! SAVE! 


CABLE TV 
DESCRAMBLERS 


JERROLD - OAK - HAMLIN - ZENITH 
PIONEER - SCIENTIFIC ATLANTA 


READY-TO -SHIP! 


6 MONTH WARRANTY ! ABSOLUTELY 
LOWEST WHOLESALE / RETAIL PRICES! 


MASTER CARD - VISA - AMEX ¢ C.0.D. 
FREE COLOR CATALOG! 


1 (800) 950-9145 


1470 OLD COUNTRY ROAD, SUITE 315-PS 
PLAINVIEW, NY 11803 


LASSO LOCKE 


Stops car radio theft cold. 


KS 


LIMITED TIME ONLY ®29°9° 
1-800-344-8435 60 DAY MONEY-BACK 
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ee 


Classified O 


\ 4-4 
— — 
AA 
a 7 Sl Your Cxorcs Or Tus Most Compurrs Lins Or 
f y CONVERTERS & DESCRAMBLERS 


° ¢ Panasonic ° Jerrold 
° Zen ° Pioneer ° Scientific Atanta 
° Oak *Eagle 


Stargate 2001 


© Over 25 Brands & Models in stock! © Toll Free Technical Support Line! 
* 30 day guarantee! ¢ Friendly & Knowledgeable Sales People! 


© FREE Catalog! 
"| SS 


M.D. ELECTRONICS) == 
875 SOUTH 72ND STREET ee 
OMAHA, NE 68114 o 


CABLE TV DESCRAMBLERS 
““VIDEO STABILIZERS AVAILABLE*** 


Multi-Vision Electronics 2730 So. 123rd Ct. Ste. 8126 Omaha. NE 68144 


1-800-835-2330 sist service 
1-800-327-8544 Free catatoc 

By purchming cable equipment form Malt-Visian Bectreria the pasctuser egress ¢ eges te comply with sta &@ federal [ews regarceng pnvete om: 
Cable TV equipment, if you are ursare ef thers |rwe check with your local officials. Tech. Line (402) 331- 73228 


Cable TV 
DESCRAMBLERS 


‘EE 


Most 
pee. ee, Complete Line of 


“DON’T GET RIPPED OFF! 
Electronic Luggage Protector at- 
= thieves! Built-in alarm produces a 
as loud beeping sound that will sure- 
we ' ly discourage theft. Orvoft switch 
is e 
$14.95 + $2.50 SH check/M.0. to: 
KY International 100 Firethorn Drive, 
Dept PS927 Rohnert Park, CA 94928 


taches to your baggage to deter 
to operate. Order now for your travel plans. 
Ca_ residents add sales tax, allow 3-4 wks for delivery 


CORVAIR 


Hot Rod, Buggy, or Stock. We stock OVER 
8000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $5.00 
CLARK’S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 


oii, COVER-IT"™ 
EM) INSTANT GARAGES 
FACTORY WHOLESALE! ,f=', 


Fy 


MOTORIZE YOUR 


SCOOTER... 
With Less than $100* in Parts Simple, 
available at a Mower Repair Shop Detailed 


and a Hardware Store! 

Easy to Build *Parts Available ‘ 
“Or tess ff you have a gas 

String trimmer motor! 

MM. IDEAS, P.0. Bax 16158 PS. 
Columbus, Ohio 43216 


Plans 


CALL 1(800) 932-9344 
now Ht 203) 502 S60! 
203 


pportunity Mart 


BUY FACTORY DIRECT 
16 x 20, 20 x 24, 25 x 40, 40 x 60 
Perfect for backyard shops & garages. 
Free six months storage. 


SAVE 
UP TO 40% 


MC / COD / VISA 
NO FLORIDA SALES 


WORLDWIDE CABLE 


¢ BASE BAND ¢ PIONEER 
° TOCOM ° ZENITH 
¢ SCIENTIFIC ATLANTA * OAK 

° JERROLD ¢ HAMLIN 


1 800-772-3233 


1291 A POWERLINE ROAD, SUITE 109 
POMPANO BEACH, FL 33069 


The 55 Gallon 


austen 


3 Speed 

Pedal if Ages 

Car FZ 6-16} 
/* ag Satisiachon| 

BUILT FROM Guaranteed} 

A PLASTIC DRUM Remmscent Restcrat 

kits available 209 Fansw 

EASY PLANS $15.00 Waterville OH ] 


486-33 MHz Tower _—386-25MHiz Complete 
$889.00 

120 Mb HD, 2 Floppies $386-40MEz Complete 

4 Mb RAM $1079.00 

SVGA w/IMb ~~ SIMM, Prentess Bic 

14” SVGA Mon. (1024x768) ie ler 

Mouse, Keyboard Se eee 

$1699.00 — 
= 

1.C.S. 800-452-9684 


WORLD’S BEST 


TOOL CADDY 


Why keep digging in that 
old box? Keep all your tools 
in sight and in reach. 27 
pockets, 16 outside, 11 
inside keep tools where they 
belong. Fits any standard 5 
gallon bucket. Strong Anso- 
Tex nylon is both stain 
fesistant and tough. 
UNCONDITIONALLY 
GUARANTEED FOR 1 
YEAR. 

Send check or money order. 


$24 ¥F) ; 
BEDE SALES CO. 


5542 Hickorywood, Speedway, IN 46224-3367 


1-800-899-0538 


Classified Opportunity Mart 


EURO-BURNER 


* Improved alternative to conventional coil burners. 

* Flat, round cast-iron surface heats evenly. 

* Clean-up is a breeze. 

* No unsightly burner bowls and open wire coils. 

* Built-in high limit safety, reduces heat if pot boils 
dry or burner is left on without a pot. 

+ Vastly reduces chances of a grease fire. 

* Improved durability and service life. 

* Cost effective way to up-grade your existing range 
to the ‘state of the art’. 

* Simple plug-out your old, plug-in the EURO- 
BURNER installation. i 


* Featured in the March 1991 POPULAR SCIENCE 
‘Whats New’ section. 


Call 1-800-360-5357 


for more information or to place an order. Visa & MC accepted. 
Or Write to SMC Mail Marketing 
PO Box 101 *Slatedale, PA 18079-0101 


old, dangerous, unstable ladders 

into very safe & sturdy helpers. Ad- 
justable legs stabilize on even/uneven terrain, 
indoors/out. Lightweight metals, attaches in 
minutes without tools. Hinged to fold wiadder 
for storage. Money Back Guarantee! Standard 
# 71022 $29.95-Heavy Duty # 71023 $34.50. 
Include S&H $4.25-NYS Res. add 7.25% tax. 
2-3 weeks delivery. Check/MO to: 


BOVINO ENTERPRISES INC. 
3 Creekside Lane-PS, Pleasant Valley, NY 12569 


Pian Stabilizer converts new/ 


The Best of Popular seience... on Videneassette! 
nventions 


Amazina | 
ep at 1930's, A'S 80'S 


CABLE T.V. 
DESCRAMBLERS 


dJerrold-Scientific Atlanta-Oak-Zenith-Tocom 


For FREE Catalog Call 


1-800-729-1776 


Friendly, courteous service! 


TKA 
ELECTRONICS 


7914 West Dodge Road +334. . Omaha, NE 68114 


———— Set of 4 ‘Blueprints’ 
suitable for framing or model building 

Stemutated ink on Parchment: USS MONITOR or CSS Virgina 
(Merrimack) on 18°X24" @ $30.00 or 24"X36" @ $75.00 plus 
$4.00 shipping & handling. Toras residents please add 8"; sales tax 

Send Order To: H. SMITH, Publisher, 

5114 Balcones Woods Dr., Suite 307-322, 

AUSTIN, TX 78759 or Phone 1-800-800-9145 
(VISA & MASTERCARD WILL BE ACCEPTED.) 


Full-color 35mm shorts 
made by Paramount Studios. 


First time available 
on videocassette. 


Nominated for five 
Academy Awards. 


A nostalgic treasure from 
the silver screens of Hollywood. 


Bea Sag 2 gy calor dys wk 


> only $12.95 each 1-800-848-9051 


Plus $3.95 shipping per tape 
To order by mail'sand check, money order, or Vise/Mastercard 


DO IT YOURSELF 

+ Save Money + Over 25 Pests Covered + Safety 

+ Professional Secrets Revealed + Fully Illustrated 
= 30 Day Money Back Guarantee 

Great Xmas Gift For Dad « Limited Time Offer 
Send $14.95 Ck. or M.0. plus $3.00 SH to: 
PARAMOUNT LABS . 

1143 BRIDGE ST., MANCHESTER, N.H. 03104 
SAME DAY DELIVERY FOR M.0.'S 


All three 


only $29 95 Number veith expirationidate to P.O: Box 275, te Valley CA, 
es 91353-0275. Make chacks payable to “Best.of Popular Science’. 
Plus $5.95 shipping California residents add 8.25% sales tax. 
a 


MOLD PLASTIC at home 


Astonishing results with simple tools !i! 
MOLD Protective Parts for Cars, Marketing Displays, Signs, 
\\ Store Accessories, Vending Machines and more _. 


\ High Profit Opportunity - Clear Instructions with Plons_ 


E 
| BAD CREDIT ] 
1'NS TANTL Yt 
Add tens of years of AAA credit in your credit file j 


“OVERNIGHT™.100% Lega il SSCS 
Gold (PS) 


13950 Ventura Bhd. Suite 272 
EE Sherman Oaks, CA 91423 
ea aa 


RUSSIAN FOOT-STOOL 


EASY WEEKEND WOOD PROJECT 
UNIQUE, SIMPLE, 
FUNCTIONAL, COMFORTABLE 


FOR PLANS SEND $5.00 AND S.A.S.E. 


S.D.A., P.O. BOX 480, 
NORTHFIELD, MN. 55057 


| _ Vacuum Forming and Welding Techniques [| 
He Production Trade Secrets Never Revesled Belore— | 
~_) litt» BOOKLET, PLANS and FREE Plastic SAMPLES >\ 9(“ 
= With Reusable Heat Template kit. \a\ 
. Only 5 19.95 +54 tor SAH Visa-MC and money order 
Matrex GROUP , P.O. Box 452, Trois-Rivieres, Qc , 
Canada, G9A SHS « Phone/Fax (819 ) 693-7776 


aie 1 Safety Glow Candle 
GOLD = 800-727-4569 j0-spm pst 
nonelectric 24 $3.75 


energy storage 48 $5.75 
», lasts generations +$1.25PH 


SV wister Design 


END 
ee ee ee K 26256 Hickory Ave., Hayward, CA 94544 


(510) 783-3006 
add County tax We Build Ideas 


MICRO III Heuicorrer 
tsiqned by NASA Engineers 
Complete unit, parts available 


Telephone Bug! 


Hidden In Common Dual Modular Adaptor 
*Sumply Plug in - No winng to phone! =" 

“Super Powerfill! Tunes - 88-103Mhz 

Crystal clear receppon 

*Can be packed up on any FM Radio 


MOTORIZED 
SCOOTER 


Now delivered with mew CHAIN DRIVE. 
Fun! Sate! 


Fasy to ridel = 95 
Su —D 
130 mpg at eee aed 


of 16 mphi “\s Fer FREE brochare, cal tell free: 
Soi weighs | 1 -800-44SKOOT 
29 Ibs. (447-5668) 


| Decker inquiries Invited. 
Ontceal fol \ Forth Visions, tac, P.O. Box 632310 
Nacogdoches, Texas 75943-2310 


STEALTH-FLITE 


We'll supply the simulator - you 
supply the kids with imagination 


Have your Kids and <i 
+1o0sm ys their friends climb =e QS 
$24.95 Visw/MC (214) 255-7490 ay in for some fun. 
Seymor-Radix PO Box 166055 Irving TX 75016 * Moveable Canopy y | > 
* Control Stick (a 
* Adjustable Seat Vy 
* 3504 Test double 
wall corrugated 


° Actual Size 
Kits. 31989195) Fed 24" x 361 x 367 
Full Size 


Plans - $14.95 Ppd —— 

Ca. Res add Sales Tax Mena 
&) 

Send checks or MOs to: i] raabityeeaca 


Stealth-Flite 3-D Instrument Panel 
1669-504 Hollenbeck Dr. foment 
Sunnyvale, CA 94087 we) CC) 


fully assembled uncer 3800 
MOST INNOVATIVE DESIGN 
Efmanate tail rotor, clutch, 
reducnon gears & ansoc. 

inkages _ 


Fuaty Uumtrated & Detailed =< 
PLANS $15 +32 postage 
B-EZ ENGINEERING Box 26381, Austin, TX. 78755 


VCR’S REPAIRED ron $89.95 


DONT PREPAY, WE RETURN COD. PRICE INCLUDES ALL COSTS 
INCLUDING RETURN SHIPPING. SOME PHYSICAL DAMAGE OR 
HEADS MAY COST SLIGHTLY MORE WITH YOUR APPROVAL. NO 
CHARGE IF YOUR MACHINE IS NOT FIXABLE, SEND THEM ALL. 
MOST REPAIRS IN AND OUT IN 3 DAYS. MORE INFORMATION OR 
SHIP MACHINE TO 

VCR SPECIALISTS 

45] COMMUNITY ROAD, ONTARIO, OREGON 97914 
FAST, FAIR, QUALITY WORK. GUARANTEED. 


503-889-3338 


Look for oor mew ELECTRIC szocter 
andy 62 ibs ond ender $1, 0008 


Ai tod on , 

power as: 

pockoge for 
tyes 


(409) 569-9594 © FAX (409) 569-1140 


GOVERNMENT HOMES 


FROM $1.00! MOVE IN AND FIX UP! 


Delinquent tax property, repossessions. etc 


IMPROVE YOUR TV, VCR & STEREO’S 
REMOTE PERFORMANCE BY 150% WITH 


WYDE-EYE 
Easily attaches to any appliance in seconds, allows the 
Fremote to be used from almost any angle in the room 
while increasing its range, only § 4.95 plus $1.05 S&H to: 
SOUTH HILLS ELECTRONICS 
SUITE 293, DEPT. 034 
130 SKYLINE DRIVE, RINGWOOD, NW 07456 


Now You Can Have 
VOLUME, AREA & LENGTH AT YOUR FINGER TIP! 
Mt re 
© Cecuial wt 
sos Scene : b 


© Cale cut fet (ou. f./ou ee 2S 
ver 9 rn 
eelets (CBM) ein re esk Mode $15 95 + protect and preserve your car. 
Send your check or M.0. to: $2.50 S/H or both for $20.95 
KY INTERNATIONAL + $2.50 S/H, 3-4 weeks 
Dept PS-928, 100 Firethorn Drive delivery 
Rohnert Park, CA 94928 Buy Desktop Calculator And 


(800) 999-5563 


a <= SO 
eee - 
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Enterprises 
Inc. 


The zymol Car Care System contains the 
richest imported oils found in nature to 


Home-ownership, less expensive than renting 
guaranteed! Exciting details describing program 
offer for $1.00 and #10 S.A.S.E. to 


Ameppa, P.0.8. 480111, Denver, CO 80248 


introducing Joiamon EDGE® 
remarkable IF HA E 


Super kong life shaped carbide blade 
builtin knife sharpening angkes 


Send $9.95 PPd to: Mardon Mig Inc. 
Box 152763 San Diego, CA 92195-2763 


Our tned and true product will lift stains 
such as grease, dogtood, 
chocolate, spaghetti 
sauce, etc, from carpets 
and fabrics regardless 
of age. Guaranteed to work 


Kool 
Send $14.95 +S/H $5.00/qt 
Oxford Chemical and Stain Research 
Box 31, Oxford, MI. 48731. Product #PS32, 
For VISA/MC orders only, 
call 1-800-362-0919 


CONSUMER ALERT! 
INCREDIBLE AUTO ALARM ! 


Install it yourself. Simply JETGUARD REMOTE 
plug into cigarette lighter. Portable} Motion/shock sensor 
Take {rom car to RV to boat | battery backup 
5 yr. warranty 
Order: 600-578-9626 
Into: 213-658-4216 
Fax: 310-408-2745 
DURELL INT’L 
4067 Hardwick, #348 Lakewood, CA 90712 


MC,V,MO,CK 
$59.95 + 2.95 S/H 


“ULTIMATE Collection of Computer Facts & 
Fun.” All ages. Lively, Educational. $14.95 ine. 
S/H: CLC/PS12, 1300 N. Market, Frederick, MD 


21701. 


HAIRCUTTING VIDEO. In Home Use. Results 
Guaranteed. ALL MENS CUTS—$19.95, 1 
LENGTH/BANGS—$19.95, BRAIDS—$16.95. 
+ p/h. QUANTITY DISCOUNTS. MC/VISA, 
Check/M.O. 1-800-727-CUTS. 


ATTRACTIVE PEANUT GIFTS for any occa- 
sion! YANKEE INGENUITY, Box 113, Altus, OK 


73522. 


SPELLCHECKER checks 95,000 words, 
databank $30.95. TRANSLATOR translates 
English, French, German, Spanish, Italian, 
10,500+ words, 480 phrases/language, 8-cur- 
rencies conversions, $42.95—KY INTERNA- 
TIONAL/100 Firethorn Drive, Rohnert Park, CA 
94928. 


eh eS 
GIFTS BY MAIL. FREE CATALOG. FANTASTIC 
GIFTS & MERCHANDISE, 1233-33 MELVILLE 
ROAD, FARMINGDALE, NY 11735. 


NEON PRINCIPLES, THE ART OF SHAPING 
LIGHT WITH NEON. An iJiuminating NEON text- 
book. 230 + pages. $39.95+$3.00 S/H. The 
Neon Press, PO Box 213, Gresham, OR 97030. 


CHRISTMAS PROJECTS, Ten plans $7.00. 
CAMPBELL ENTERPRISES, 27955 Terrace, 
Dept. PS, Cleveland, OH 44070. 


SPACE SHUTTLE MEMORABILIA 


T-Shirts—Hats—Patches-Pins 
Coins—Jackets 
and other collectibles relating 
to Shuttle Flights 
Send for Catalog ($1) 


MR. RICHARD, Sales 
Box 693502 (Dept. PS) 
Miami, FL 33269 
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C ATAPULT Authentic working mode! of 
medieval siege engine. Solid — 

ee \ Oak construction. Complete kit 
> with all parts precut and drifled 


x 


\\ \ for easy assembly. Complete 
}\” illustrated instructions. 

To order, send check or m.0. 

for $24.95 + $3.00 P&H to: 

&> “ Lightweight Structural Designs 
~ 934 Orange Drive 

Vv Oxnard, CA 93030 


MAKE Christmas lights flicker randomly like 
candles. Plans $3 to: JABWARE, PO Box 6274, 
Minneapolis, MN 55406. 


EASY ELEGANT GIFT TO MAKE IN ONE DAY. 
NIGHTIE AND ROBE. NO SEWING MACHINE 
REQUIRED. NO DARTS, BUTTON HOLES 
OR ZIPPER. $5.49: RKW ENTERPRISES, 
PO BOX 522, HILLSBORO, NM 88042. 


BEEMAN ADULT AIRGUNS! World's most ac- 
curate and most powerful, regular, production 
airguns. Calibers: .177, .20, .22, .25! Largest 
U.S. sales. Unequalled trigger action, durability, 
ownership pride, quality. Also: pointed, hollow 
point, extra heavy, hi-velocity, and match pellets. 
Request free Catalog C12. Add $3.00 for fast 
mail. Beeman Precision Arms, 3440-C12 Airway 
Dr, Santa Rosa, CA 95403. (707)578-7900 (24 
hours). 


ALL TERRAIN VEHICLES 


BUY ONE AND WE’LL MAKE 
YOU AN EXCLUSIVE DEALER 


max 


6 wheel drive x 
Amphibious A225 
2and4 &§ a7 


passenger ’ 
models 


(21-years-old and over, Please) 5 
No Money Down. As fow as $110 mo. 
Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, 194-3803 Calgary Trail, 
Suite 1331, Edmonton, Alberta, Canada T6J 
5MB. 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heat shops and other buildings. 
- - Forge, foundry, and other uses. 
Send $5.00 (refundable) for de- 
tailed information & order blank 
for plans for burner, heater unit, 
and foundry furnace. 
| Waste Oil Plans, Dept P, 
f+) Box 1148, Fort Benton, 
140,000 BTU MT 59442 


250 ELEGANT ECOLOGICAL TECHNOLO- 
GIES! AMAZING CATALOG! Send $2.00. 
REXCO, Box 19250, Jean NV 89019 


Ee 
FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A, R2EPS Bowling Green, MO 
63334-9350 


69S 
GIANT SOLAR PANELS $44.00! Catalog 
$3.00. PAK RAT ELECTRONICS, P.O.Box 
690073, Houston, TX 77269. (713) 893-0313. 


SOLAR CELLS—catalog of panels, cells, 
books, related technology. $3.00. Applied 
Photovoltaics, Box 2773, Staunton, VA 24401. 


SOLAR SWIMMING POOL HEATERS. Call for 
free pool heating guidebook. 1-800-227-7657. 


NEW VORTEX TECHNOLOGIES! Power Gen- 
eration, propulsion, and levitation. Send $10.00 
for booklet. NEF, P.O.Box 30752, Albuquerque, 
NM 87190. : ’ 


THE HOMEBUILT DYNAMO (Plans). Free 
details—call Al Forbes 011-649-818-8967. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Easy Plans. Free infor- 
mation. ABCO, Box 306-S12, Seminary, MS 


39479. 


TERS 


WASTE OIL HEATE 

Free Heat from Used Drain Ol 
15 Year old company has 
dealer openings selling 


—_— 
=a 5 waste oll heaters to auto- 
Bea motive and commercial 
i accounts. (Not for residen- 
iS : tial use.) Small investment 
FROM $1,995 1-800-933-4534 


ARTS & CRAFTS 


“GETTING Started In Stained Glass” $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339. 


MAKE beautiful bead earrings for fun and profit. 
Send $2.00 and SASE to: Warm Valley Enter- 
prises, #70 Sunshine Drive, Lander, WY 82520. 


STAINED GLASS-Tools, Supplies, books, more. 
Catalog $1.00. Ameriglass-MPS212, Box 
27668, Omaha, NE 68127-0668. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! Amazing Cata- 
log: Send $2.00. Rexco, Box 19250, Jean, NV 


89019. 


MYSTERY 


MAGNETIC LEVITATOR 


ALL NEW! DEVICES FLOAT AND 
SUSPEND SMALL OBJECTS IN AIAI 
AMAZING GIFT OR SCIENCE PROJECT. 
GREAT EFFECTS! MANY PRACTICAL 
APPLICATIONS INCLUDE: 
* SUPERCONDUCTION 
SIMULATION 
« MINI HOVERBOARDS 
« FLYING MODEL SPACESHIPS 
AND UFO'S 
COMPLETE KIT $14.95 + $5 SHIPPING 
INFORMATION/CATALOG $2 
SHERIDAN R&D P.O. BOX 912 NILES, IL 60714 


ATHLETIC EQUIPMENT 


WATER BALLOON LAUNCHER 
120 YARDS!! ONLY $12 


« FANTASTIC OUTOOOR FUN POR ALL AGES 
TO ORDER: Call Toil Free 


1-800-441-1047 
VISA/MC = or send check to: BLASTER 
13218 Jessica Or., Spring Hill, FL 34609 
Every Order Shipped Next Day! 
MadeinU.SA §3.00P AH MONEY BACK GUARANTEE 


EASY TO USE 


AUDIO & VIDEO EQUIPMENT 


SPEAKER FOAM KITS $22.95/pr. All sizes, 
refoaming, VISA/MC SIMPLY SPEAKERS 
1800-767-4041. 


DO IT YOURSELF 
SPEAKER REPAIRS 


Foam speaker surround 
replacements from SAT 
will save you hundreds of 
dollars. All sizes, including 
AR, ADVENT, BOSE, JBL 
Surrounds, adhesive. 
instructions. $27.95 pair, 
Do I yourself with SAT 


STEPP AUDIO TECHNOLOGIES 1-800-747-3692 
PO BOX 1088. FLAT ROCK. NC 28731 


O SUPPLIES & EQUIPM 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 


PROFESSIONAL ALARM WARNING 
STICKERS—DETER BURGLARS, AUTO- 
HOME-BOAT-RV—SEND $5 FOR 4, $10 FOR 
10. HALL SECURITY, DEPT-PS-397 HWY 35, 
RED BANK, NJ 07701. 


AUTOMOBILES 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761, 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. S-20025 


ween CARBURETOR TRIPLES MPG. Free 
rmation. H&A, R2PS Bowling Gree 
63334-9350 pein: 


‘mn YOUR OWN HELICOPTER I 


SS 
$225 DAILY “CHROME PLATING” ayo 
PARTS, MOTORCYCLES, INEXPENSIvE 
EASY, (FREE) information: Chrome-s, Box 
2285, Waldorf, MD 20604. 


BEE rene ee 
Fag" AUTOMITE = 
tote? & inexpensive to build Ve 
@Up to 90 MPG! @Fully { 


enclosed, all-weather cab ig 
For Shopping! jo eS tat 
For Commuting! [Z 4 a A 
For Fun! es ~ W @% 
COMPLETE DETAILED PLANS MASTERWO) 
Onl 95 IRKS 
y $72. PO Box 611-4 


(add $2 postage! Fallston, MD Ae 


GOVERNMENT SEIZED VEHICLES AS Low 
AS $100.00. BMWS, CADILLACS, CHEvys, 
FORDS, MEACEDES, PORSCHES, PLUS 
TRUCKS AND VANS. 1-800-888-7774 EXT. 8, 


PVC PIPE GO 


mR POWEREO 


JAFUMA 


fomotive Fuel Hydrogen Generator 


Au 


Cars, Trucks, Semis 


From FUEL SAVINGS 
K\\_ Water EMISSION’S CONTROL 
DISTRIBUTORS WANTED 


\ 
Sv 
ALS (800) 225-9921 


Made in USA Money Back Guarantee 


GASBOOSTER—Save gas. Easy to install. 
1-yr Money-back guarantee. Send $21.95 to: 
ENVIROTECH, 436 Main St., Old Saybrook, 
CT 06475. 


Nha hose eat ata | a a i 
ELECTRIC CAR BOOK, tells all about low- 
pollution cars, 800-468-4322. 


TUFOIL TEFLON OIL ADDITIVE. DEALER LIQ- 
UIDATION. SELL AT COST. 412-226-0818. 


SAVE MONEY Repair Todays Computer Con- 
trolled Cars. Manual and Special Tool enclosed. 
Send 10.00 to: Professional Automotive, 416 
Poplar, Fortville, IN 46040. 


ULTRA SHIELD auto polish & restoration kit, as 
seen on T.V. check-M.O. $20.65. MAYDAY 
WHOLESALING, Box 3504, Mililani, HI 96789. 


Take-off, ftom yout backyatd to pen skies! 


e@Simple, low-cost 
assembly 

@No license needed 

@Several helicopter 
kits & plans avail. 


Helicopter Plans 

Hell. Experimenter Book .- - 

All New Catalog/Kit Info. . . $10.00 if 

SPECIAL! All 3 items: Only $19.95“) 
o- tT 


Add $2 postage. Foreign add $5 
P.O. Box 50-A 
Riderwood, MD 21139 
Credit card order line 1-410-583-6365. 


HOMEBUILT HELICOPTERS. 7 models, Kits! 
plans. Information, $5.00. BW Rotor, Towanda, 
KS 67144. 


BOOMERANGS! HI-TECH DESIGNS. Amazing 
Science Project Fun. . . Returns! FREE Catalog. 
BoomerangMan, 1806-2 N. 3rd., Monroe. LA 


71201-4222. 


FLY LIKE A BIRD! 


$10. Plans $25- 


Info Pack 
Flights; Aero Systems mo 
Foxit, Canada T3A 263 


PAPER PLANES 
. ah seid A asesnaed Line Patterns | ae 
. mi sy > 
+ Premium Quality Paper Se ea 
* 15 Weight Balance y 
* Troubleshooting Flying Guide Z 
ioe FREE CATAPULT LAUNCH 
STEALTH JET MODEL 
PLANE 
Only 


“10 Peni 


FE es 
LOW COST Flight—4 Designs, $4.00. 
ABSCOR, 2708 70th, Philadelphia, PA 19142. 


BEER & WINEMAKING 


FREE CATALOG! GREAT PRICES! FAST 
SERVICES! SEBASTIAN BREWERS, 7710 
91ST AVE, VERO BEACH, FL 32967 (407) 
589-6563. 


eee eee Se 
BEERMAKERS! Free catalog. Brewery. 1304 
Quincy, Minneapolis, MN 55413. 800-234-0685. 


“BREW YOUR OWN” Beer/Wine. Quality Sup- 
plies! FREE CATALOG. (913) 764-5717. Cu's, 
Box 162, Olathe, KS 66051. 


FREE BEERMAKING BOOK Catalog. Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. (800) 852-9545. SPI. 


BREWTIME Homebrewing supplies. Lowest 
prices, Huge selection, kits available 800- 
292-4473. 


WINEMAKERS-BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242 KRAUS, Box 
7850-N, Independence, MO 64054. 


HONEY WINE: Delicious all natural wine made 
from honey. Send $2.00 to Grandpa, 1032-Irving 
St., Box 505, San Francisco, CA 94122. 


BETTER HEALTH 


WATERWISE PURIFIERS .. . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


HERBS—YOHIMBINE, PAU D'Arco and others. 
Catalog $1.00 (refundable). Jude Herbs, Box 
563PS, Huntington Station, NY 11746. 


POLLUTION fighting plants, NASA reports 
$5.00. EARTHLY, Box 804, Kingston, Ontario, 
Canada K7L 4X6. 


BOATS, MOTORS & EQUIP. 


EVINRUDE—OTHER BRANDS 1991 BAR- 
GAINS .. . All Sizes . . . $2.00 Handling. Scott 
McCulloch parts ... Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563. 
(516)599-3003. INFLATABLES. 


PRECUT BOAT KITS—PLANS— 
PATTERNS—EPOXY—FIBERGLASS— 
SUPPLIES—250 DESIGNS — 6'/70' — 
Powerboats — Sailboats — Hydroplanes — 
Tunnelhulls — Canoes — Kayaks — Dinghies — 
Landsailers. CATALOG—$2.50 BOOK “Ama- 
teur Boatbuilding"—$6.00. CLARKCRAFT, 
16-S Aqualane, Tonawanda, NY 14150. 


BOOKS & PUBLICATIONS 


AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by government/industry. $1 catalog. 
Borderlands, Garberville, CA 95440-0429. 


MANUSCRIPTS WANTED, all types. Publisher 
with 70-year tradition. 1-800-695-9599. 


“PERMANENT MAGNET MATERIAL SHORT 
COURSE” COMPLETE HISTORY, MATERIALS 
LISTING, GLOSSARY, SPECIFICATIONS, AP- 
PLICATIONS, DESIGN INFORMATION, 
SOURCES. DETAILS $2.50. ORDER REFUND- 
ABLE. SJL PUBLISHING, DEPT. A004PS, 
HANNA, IN 46340-0152. 


AFFORDABLE ADVERTISING! Ads run 30 
days, advertising newsletter read by interested 
buyers. #10 SASE to: Seiste Enterprises, 2250 
E. Tropicana, Suite 453, Las Vegas, NV 89119. 


BUSINESS OPPORTUNITIES | 


SEND Check or Money Order to: 
Starling Enterprises 
P.O, Box 98 
Mango, FL 33550-0098 


$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 

TAKE PICTURES for profit. Camera Ventures, 
Box 771, Lamara, CO 81052. 

NEED MONEY? Free Grants, Signature Loans, 
Business Loans, Write: Action #7-Y, Box 5499, 
Diamond Bar, CA 91765. 


a le 
PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


HOME Assembly Work Available! Guaranteed 
Easy Money! Free Details! Homework-PS, Box 
520, Danville, NH 03819 


SPARE Time Fortune in Vinyl Repair. Huge de- 
mand. Exceptional profits. Everything supplied. 
Details free. VIP, 2036 Montrose, Chicago 
60618. 


$225 DAILY “CHROME PLATING” AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


DRUG RAID SEIZURES: Dirt cheap! Cars, 
houses, boats, computers. Seizures, Box 51488- 
YD, Ontario, CA 91761. 


$10,000.00 MONTHLY Taking Photographs at 
Home! No Experience. PHOTOPRO, 1611 
Crenshaw #2358, Torrance, CA 90501 (90 sec- 
ond recorded details) (310) 549-0997. 

= 


! EARN $60,000 YEARLY 


Repairing (not replacing) stone damaged wind- 
shields and plate glass. Learn how a 3 minute | 
repair can earn you-$1200/week! 


CALL NOW! 4-800-695-6224 |; 


FREE REPORT! 


CRACK REPAIR 
OVER A FOOT LONG 


PATENTED HUGE DEMAND! 


PROCESS 
JUST LOOK AROUND YOU 


11151 Pierce Street, Riverside, CA 92505 


RECORD VIDEOTAPES—At Home. $5,000 
Monthly Possible. No pornography. Free Details. 
Write: CMS Video Company, 210 Lorna Square - 
#1638, Birmingham, AL 35216. 


T-SHIRT PRINTING MACHINES. We manufac- 
ture professional single and multi-color screen 
printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable). 
Catco, 12201 NW 35 St., #102-PS, Coral 
Springs, FL 33065. 


GIANT TV. 


DON’T BE FOOLED BY IMITATIONS! 
Build the best giant screen projection TV for home or high 


profit with lenses and screens utilized by SONY, ZENITH, 
SYLVANIA, and MAGNAVOX! Simple construction! IIlus- 
trated information. Profit plan, and complete parts catalog 
$2. ..Money back guarantee! Earn $100,000 yearly!!! 


POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


MECHANICALLY inclined individuals desiring 
High Weekly Profits operating Small Manufac- 
turing Business Without Investment write: 
Businesses-P, Box 9008, Baldwin, NY 
11510-9008. 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 
- not replacing - 
Large Cracks in Windshields 
CALL 1-800-826-8523 
or write The Glass Mechanix Inc. 
5313 Nob Hill Rd. + Sunrise, FL 33351 


2 SS eS 
RECYCLE METALS, NO, NOT BEER CANS! 
Easy $458 weekly! Free information, Hornsby’s, 
Box 681804, Franklin, TN 37068-1804. 


Leth ee AE 
NEW! 2000% PROFITS—in Moldmaking/ 
Casting. Free information: Caster, Box 
16586(P12), Memphis, TN 38186-0586. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


i eS 
$300.00 PER DAY just mailing letters! Details 
50¢ (coin). Moneymakers/S, Box 92368, Palm 
Beach Gardens, FL 33420. 


REPAIR CRACKED WINDSHIELDS. Become 
Independent, your own boss. It's easy. Training, 
patented equipment. FREE valuable report. 
1-800-321-2597. Glas-Weld Systems, Box 5755- 
C, Bend, OR 97708. 


$500.00 from one sack cement! Free picture 
proof! BRINCO, Box 1092-P, Hesperia, CA 
92345. 


i 
MAKE homemade “how-to/opportunity” book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


MILLIONAIRE MAILORDER EXPERT reveals 
moneymaking secrets! Free hour cassette. 
Melvin Powers, North Hollywood, CA 91609. 


$392.00 from sq. ft. plywood. (HUGE DEMAND) 
Revealing proof $1.00 (Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(803) 674-2219. Recorded Details. 


MY NAME IS LARRY CHIERT WITH TELE- 
COM GROUP, | REPRESENT THE AMERIVOX 
PROGRAM—CALL 516-781-8389. 


pda atenaedstnn octet Ge tec 
#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Report 
reveal everything. Real Money, 911-PS Bryant 
Place, Ojai, CA 93023. 


COUNTERTOPS: Repair WITHOUT RE- 
PLACEMENT! Quick, easy to $600/day change 
countertop colors WITHOUT REMODELING! 
(206) 256-9742. Write today to RENEW-ALL, 
Box 4506-SS, Vancouver, WA 98662. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. W269C, Woodland Hills, CA 
91367. 


EARN $1,500 WEEKLY mailing our circulars! 
... Begin NOW! ... Free details! (Enclose) 
LSASE: SEYS, Dept. POPSA3, Box 4000, Cor- 
dova, TN 38018-4000. 


1000'S WEEKLY PROCESSING MAIL. START 
IMMEDIATELY! Postage/Supplies ‘Furnished! 
Free Details. Send #10 Self Addressed 
Stamped Envelope. SUCCESS, Dept. 2615-PS, 
175 Sth Avenue, New York, NY 10010. 


| a SES aT 
Great money in VCR repair! 
J Home study. Learn high-profit re- 


"I 
I 


pairs without investing in high- 
tech instruments. FREE BOOK- 
I LET: 800-223-4542. 
Name 
I Address 
| City ________ State ___ Zip __ 
The School of VCR Repair, 
I 2245 Perimeter Park, Dept. VP109, 


Ea Georgia 30341 


HOME INSPECTOR NEWSLETTER—Fact- 
filled, Industry tips, Inspection techniques, How- 
to information on performing, 12 ISSUES 
$19.95, Money back guarantee, Home Reporter 
Systems, 800-328-6775. 


LEARN GOLD/SILVER SCRAP RECYCLING 
BUSINESS. (FREE) INFORMATION: RECY- 
CLING: Box 11216PS, Reno, NV 89510-1216. 


RECYCLE! (AMAZING PROFITS MADE) Re- 
conditioning Automobile Batteries! (Free) Infor- 
mation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300. 


900.00 WEEKLY Mailorder SECRET Plus Suc- 
cess Package. Free Information. PSI, 17610 
Drummond Drive, Tinley Park, IL 60477-7346. 


AWESOME MONEY MAKER, $1500 weekly. 
Rush $1.00 and SASE, GTH PRODUCTION, 
PO Box 37, Arrington, TN 37046. 


$2,000 weekly possible recharging laser car- 
tridges, complete start up information. $10.00 
SEH, PO Box 61, Alemosa, CO 81101. 


LONG-RANGE cordless telephones, Export 
only. Dealers & distributors wanted only. 
1-703-745-2223. 


SECRET to MAIL ORDER $$ Millions! Home 
business! Easy! Free details! Rush LSASE: 
SHARPE, 9015 Ten Mile, #91, Knoxville, TN 


(310)288-7913. ‘ 

$1,000 FOR 8 HOURS work. Genuine dealer/ 
installer opportunity in an exploding growth mar- 
ket. Home Automation Systems (714)642-6610 


ext. 500. 


ON ee 
HOME IMPORT/EXPORT/MAIL ORDER busi- 
ness. Free Report. Inca Galleria, Dept. D118C, 
Box 282, Woodland Hills, CA 91365. (818) 
884-4414, 

FREE! 101 WAYS to Take Photos for Guaranteed 
Profits. PictureProfits®, Dept. PS 1292, Middle 
Island, NY 11953-0102. 


$ 26,790 MONTHLY! 


No Sales. No Inventory. 
Everyone Succeeds. 


KS 


We Build Your Business for you! 


o? 
1-800-536-7315 MA# 1276 


REAL ESTATE APPRAISER CAREERS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070. DEPT. 
RP109. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-S12. Seminary, MS 39479. 


BIG PROFITS FROM MAIL ORDER IN 
RUSSIA. Send $9.95: Kremlin Exchange, P.O. 
Box 265K, Brighton, MI 481 76. 


FREE CATALOG! 33 ways to earn extra money 
at home. Guaranteed. Write: Ross, 26210 Pacific 
Highway So. #311-MP, Kent, WA 98032-6936. 


WORK AT HOME! Sell homemade booklets 
through classified ads. Sample, Information 
$1.00 to: Books, Box 358, Kennedale, TX 
76060-122. 


PHOTOGRAPHY HOBBYISTS! Build a suc- 
cessful business with your 35 mm camera. Send 
$14.95 plus $3.00 handling to: CC Photography, 
1034 West “I” Street #190, Ontario, California 
91762. 


EXCELLENT MONTHLY EARNINGS! JOIN 
THE 900 INDUSTRY INEXPENSIVELY, A 
WINNING PROGRAM—72 EXCLUSIVE 
TERRITORIES. FREE INFO 702-323-1101. 


$200 WEEKLY or money cheerfully refunded. 
Rush $2.00. RS/Ent., P.O. Box 853, Grand 
Forks, ND 58206-0853. 


FREE REPORT—How To Get $25.00/Pound For 
Your Scrap Aluminum. Write: Ameriscrap— 
PS1292, Alexandria Bay, New York 13607-0127. 


JOIN HOME-WORKER’S ASSOCIATION— 
Get FREE lists “legitimate” companies offering 
home-employment! Write: Association— 
PS1292, Alexandria Bay, New York 13607-0250. 


WORK from home! Easy money! Details. $1.00 
SASE. K. Lammi, 3515 95th Avenue, West Du- 
luth, MN 55808. 


|__| See 
BUMPERSTICKER PRINTER. Cheap, simple, 
Portable. Free details. Bumper, POB 22791 
(LLC), Tampa, FL 33622. 


— 
HAVE HYDROGEN PROSPECT, AND NEED 
DRILLING MONEY. ALSO PRIME LIGHT IN- 
DUSTRY SITE. PETERSEN EXPLORATION, 
10985 WEST 66TH AVE., ARVADA, CO 80004. 
— EEE 


BUY IT WHOLESALE 


ROLEX PRESIDENT/SUBMARINER Replicas. 
Quality watches. Wholesale prices. Brochure. 
1-800-553-4334. 


So 
USA, PHILLIPINES. Buy factory direct. Free 
details. LSASE. Jewitt Info Sources, 140 Beech 
Rd., Newbury Park, CA 91320. 


CLOSEOUTS! Wholesale! Overruns! Freebies! 


Information (stamp): DDN. Box 20152-G 
Ferndale, MI 48220, , 
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CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
4030 Beau-D-Rue Drive, Eagan, MN 55122. 


PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD + SCIENTIFIC ATLANTA 

OAK « ZENITH * HAMLIN * PIONEER 
Converter Only * Hand Helds 

Ch. 3 Filters » 3 Ft. Jumper Cable 
[VY] VISA/Mastercard C.O.D. 
[Y] Orders Only 1-800-735-5912 
[Y] 10 Yrs. Experience 
[Y¥] 6 Mos. Warranty 

(NO ILLINOIS SALES) 


CABLE TV DESCRAMBLERS 


* CONVERTERS « 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006 


FREE CATALOG 


* CABLE T.V. BOXES - ALL TYPES + 
+ LOW PRICES - DEALER PRICES - 


ACE PRODUCTS 
1-800-234-0726 


TEST TURN-ONS SA8580 SA8550 SA8500 
SA8570/90 Zenith all Jerrold Starcom 6/7 
Tocom-VIP $44.95 each 1pc. boxes SA 8580 
Starcom 7B/B Pioneer 6110 Tocom VIP $279.95 
each. 1-800-74-CABLE. 


CABLE TV EQUIPMENT. Most types available. 
Special: Oak M35B $39.95: No catalog. COD 
orders only. 1-800-822-9955. 


TOCOM-DPV-BB and SA 8580 & 8590 convert- 
ers, decoders. Best prices. Call (800) 942-6649. 


IF YOU WANT SOME OF THE BEST PRICES on 
converters, descramblers, remote controls, ca- 
ble equipment in general, call 1-313-790-7896. 
No Michigan sales. 


CABLE T.V. EQUIPMENT 

Why Pay High Rental Fees? 
Replacements for all models. 60 day uncon- 
ditional money back guarantee. Low Prices. 
Ship within 24 hours. SSAE for free catalog. 
Visa, MC, COD. Let our experience work for 


‘Ou. 
you 4-800-243-3967 
SKYLINE SYSTEMS INC. 
114 S. Euclid Ave. sS 
Park Ridge, IL 60068 


CABLE TV 
DESCRAMBLERS 


1-800-582-1114 


FREE CATALOG 
GUARANTEED BEST PRICES « IMMEDIATE SHIPPING 
M.K. ELECTRONICS 


8362 Pines Bivd. Suite 276 
Pembroke Pines, Fl 33024 
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CABLE TV CONVERTERS 
Save $100’s 


e All makes and models e Years of customers 
® Quality Equipment 


complete satisfaction 


© Shipped within 24 hrs @ Free catalog 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 6 
1-800-542-9425 


Purchaser must agree to comply with all State and Federal 
laws regarding private ownership of cable TV equipment. 


-DEALERS WANTED: fesiren 


< 


CABLE T.V. 
DESCRAMBLERS 


-GREAT SERVICE - LOWEST PRICES- 


Please have MODEL used in your area when calling 
Money Back Guarantee 
CNC Concepts Inc 
9-6 CST po. Box 34503 
MON-FRI mpts., MN 55449 


1-800-535-1843 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 


SAVE $$$ DON’T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 
AAA Electronics 


CALL 1-(800)258-9512 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 


Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from gi- 


ant stock! COD orders only. 1-800-995-1749. 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 
oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


pe UCN 
PREVENT DESCRAMBLER DAMAGE. DON'T 
BITE THE BULLETI!! Snooper Stopper Data 
Pulse Blocker $33.95, With Surge Protection 
$44.95 . . . Wireless Video Sender $54.95. VC} 
1-800-925-9426. 


SCIENTIFIC Atlanta model 8580 converter/ 
descrambler w/remote. Works on most Scientific 
Atlanta cable systems. Wholesale price $229.00. 
Call (404) 740-0711 Universal Products. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 in 
Seven EASY Steps. Complete Instructions 
$10.00. Radio Shack Parts List and FREE De- 
scrambling Methods that COST NOTHING TO 
Try Included. Harrywhite, P. O. Box 1790, Bay- 
town, Texas 77520. 


POLICE—FIRE SCANNERS, CB’S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS, 
DENVER, CO 80219. 


: 


BATTERY MASTER SWITCH 


Patent Pending G; 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
for 12 or 24 volt batteries. 


Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
unauthorized operation. 

$14.95 each postpaid 

Add $1 for side poet aeiereer 

BATHURST, INC. 

Box 27-PS, Tyrone, PA 16686 
814-684-2603 

Quantity discounts—12 units or more. 


CLOTHING & EQUIPMENT 


KARATE UNIFORM Top Quality Black/White. 
Send height, weight, and $29.00 to: Allison 
Karate, 986 Odell School Road, Concord, NC 
28027, 


COMPUTERS! Buying or own one? HURRY, 
you NEED this! Send $1 & SASE To: BYTESIZE, 
Dept. A., PO Box. 9971, Phoenix, AZ 


85068-9971. 
eee ee oS cee: RE Oy Dae 


REFERENCE MANUALS (books) available for 
many software packages. Often better than origi- 
nals. Send $3.00 for comprehensive listing— 
PROPER COMMUNIQUE, POB 10275, Pres- 


cott AZ 86304-0275. 
pes Sb SE ae i et Wey ei 


TOP-10 SHAREWARE PROGRAMS FOR IBM. 
14 DISKS, $12.90. (800) 775-0472. 


SOFTWARE TRANSLATES TO FRENCH 
$69.95, SPANISH $129.95. PRACTICAL, Ep. 
UCATIONAL. 800-243-4470. 


HOME PC = Money, recorded Message 
413-568-1652, Ext. 806 


WHOLESALE CONTACT LENSES, ai, 
BRANDS, EXAMPLE: ACUVUE Dispos. 
ABLES-$17.00. 6 PACK BAUSCH & Lomp 
SOFLENS-$1 1.00. 1-800-521-3511. 


DETECTIVE Home Study Training. Badge. pi- 
ploma. GLOBAL, 171P Park Street, Sténeham 
MA 02180. : 


DO-IT-YOURSELF 


WORLD’S SMALLEST 


FM TRANSMITTER 


ALL OTHERS OBSOLETE! 
New Surface Mount Technology 
(SMT) makes the XST500 the 


It can transmit whispers up to a 
mile away! Powered by 9V 
battery, it works with any FM 
receiver and |s easily tuned over 
the FM radio band. Order our 
easy to assemble E-Z Kit with 
all SMT chip components already 
assembled to circuit board 


CHECK, VISA, or MC 
$39.95 COD ADD $5.00 


1-800-336-7389 


XANDI ELECTRONICS 
201 E Southern Ave, Suite 111, Temp 


e, AZ 85282 


ELECTROPLATING TEXTBOOK, ELEC- 
TROPLATE METALLICS NONMETALLICS. 
$14.95. Details free. Tropic, X95, Palm Bay, FL 
32906-0095. 


GET 2 TRANSMITTERS 
FOR THE PRICE OF:1! 


yew!* Mas 


Law Enforcement Grade Device 
a single IC CHIP Is a Room & 
T transmitter all In onel 
eSimple 5 minute assembly! 
@No circuit board soldering! 
eMONEYBACK GUARANTEE! 
Attach the VT-75 microtranemitter chip to 
any 3V to 12V battery and you can hear 
every sound in an entire house over 1 mile 
away! Tiny IC chip uses the most advanced 
technology to allow you to hear every sound 
- even - on any FM radio tuned to 
requen: s lou select. You can 


ever a battery! 

130MHZ! The VT-75 |s powerful (100m) 
so It transmits farther - even through wale 
and buildings - where tiny PC boards with 
limited circuitry just can’t. Want the smallest 
room transmitter you can buy? Just power 
the VT-75 with a hearing-aid battery and it 
still outperforms all others! WE "DONT 
MAKE FALSE CLAIMS. Our VT-75 's the 


BOX 607 


, NY 
INDUSTRIES* BEDFORD HUES 
CALL 914-232-3878 24HRS 


HELIUM NEON LASER MOOULE 
Compact & Seif 
Operates on 12 voc 


) 

LOG 
sam ~FREE CATALOS. 
MEREDITH INSTRUMENTS 
P.0. Box 1724 + Glendale, AZ 85301 + (602) 934-9387 


DO-IT-YOURSEL 


POORMAN’S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004, 
EOE Oe OO Oot 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 

Do it yourselt REFILL IT [ canon: copiers 

it’s easy SAVE OVER TSW [° "SG 'o8 


Nepewns tatewes Hf Cor 


* Toner Recharper 

Replacement tet 

* Instructions: 

MORACK 

INCORPORATED Order or intormation 
9132 Windsor Dr 


© (708) 598-0580 
Palos Hills, IL 60465 Sep aA (708) $98-9203 


“UASER PRINTERS 
me Ok beet ea 


rere ee 
BUGGED? PHONE TAPPED? FREE Catalog of 
Counter-Surveillance Equipment tells you Fast! 
1-800-732-5000. 


eee 
SURVEILLANCE - COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! Huge 
Catalog $5.00 (Refundable). PROTECTOR, Box 
520294-A, Salt Lake City, UT 84152. 


KITS 


SURVEILLANCE 


ANYONE CAN 
TELEPHONE ASSEMBLE 
Monitor room conversations $149.00 
Monitor room & telephone $249.00 


Dialer Tap, calls you when phone is used $229.00 
Remote Phone Recorder and Room Monitor $479.00 
$3.00 Catalog Refundable 


LISTEN ELECTRONICS (800-633-8277) 
603 Elgin, Muskagee, OK 74401 


LASERS, .S5mw To 20 watts, Hundreds of Laser 
Related Products & Plans. For Catalog Call 
714-278-0563, or Write MWK Industries, 198 
Lewis Court, Corona CA 91720. 


‘SURVEILLANCE 


| COUNTERMEASURES Electrenic Devices 
Miniature Transmitter Kits.. $29.95 & up Volce Changers, 
| Vehicle Tracking, Touch Tone Decoders, Phone Scramblers, 
| Phone Recording Systems, Bug & Phone Tap Detectors! 
CALL IDENTIFIER device © Gisplays callers phone aumber, 
Stores phone aumber with date G time of call...$49.05 4 up 
| FOR CATALOG SEND $5.00 TO... 


P.O. Box 337, Buffalo, NY 14226 
| (716) 691-3476 


QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522. 


rt et 
LONG PLAY CASSETTE RECORDERS, 
VOICE-ACTIVATED, 12 HOURS/CASSETTE. 
NUMEROUS OTHER SURVEILLANCE/ 
COUNTERSURVEILLANCE DEVICES. CATA: 
LOG $2.00, PRODUCTIVE ELECTRONICS, 
BOX 930024, NORCROSS, GA 30093. 


pect His hind Mabel Rabel Bib ek ica bt Le aa | 
TINY MATCHBOOK VIDEOCAMERA, Under 
$200!!! TV Transmitters!! See September PS, 
Page 15. Catalog, $3.00. SUPERCIRCUITS, 
13015 Debarr Drive, Austin, TX 78729. 


UNIVERSAL Garage Door Remotes, Phone 
scramblers, Telsa, Free catalog. (805) 487-9765. 


FLAT ROOFS - SAVE 70%. Solve any problem. 
Any size roof. Revolutionary reinforced Acrylic 
system. Easy, safe, foolproof. Proven 23 years. 
We manufacture, consult, instruct. FREE Infor- 


mation: PSK ROOFAGE, P.O. Box 20784, Lehigh |’ 


Valley, PA 18002-0784. 


EDUCATION & INSTRUCTION 


FREE VIDEO External BA/BS, MS/MBA, PhD/ 
LAW—Accredited, Financial Aid. (800) 
759-0005 Ext. 618. LaSalle University, Mande- 
Ville, LA 70470-4000. 


WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933. Term 
Soon. Free Catalog-Col. Gordon E. Taylor, Box 
949, Dept. 3, Mason City, IA 50401. 515 
423-5242, é 


| 


BE A PROFESSIONAL SKIPTRACER AND: 


MISSING PERSON INVESTIGATOR! Com- 
plete training pragram. INFOPACK $2.00. ATC, 
289 College, Burlington, VT 05401-8320. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved home study. Most affordable and com- 
prehensive. 100 years of legal training. FREE 
CATALOG 1-800-826-9228. BLACKSTONE 
SCHOOL OF LAW, P.O. Box 871449, Dept. PS, 
Dallas, TX 75287. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER’S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, COSTEDOAT & BEAR BOOK SALES, 
PO BOX 826PS, BENICIA, CA 94510. 800 
835-8535. 


AMAZING 


m ELECTRONIC 
PRODUCTS & KITS ec 


Projects visible energy! 
New! GTRON $19.50 


TV/Radio 


Joker Kit 
One of the best 
high tech gags! 
EJKIK . $19.50 
Anti-Gravity Kit Great effects - objects float 
on air! Amazing gift, conversation piece or science 
project. ANTIK .......0+. ial asiale a $19.50 


1 Mile+ FM Voice Xmitter 

Ultrasensitive, high performance kit at 

low cost. XFM300 .......-..- $19.50 
1 Mlle Automatic Phone FM Xmitter Kit transmits 
both sides of phone conversation. XTL300 . $19.50 


BOO Phone Taping System 
Automatic, ready-to-use, complete 
with extended play recorder. TAP20X .... $129.50, 


imw Visible Red Laser Kit 


Produces 1 million degree K temperature 
equivalent! LASOSK 


FREE CATALOG with Order, Or Send $1.00 P&H. 
INFORMATION UNLIMITED 


Dept PS-91, Box 716, Amherst NH 03031 ‘ye 
Phone 603-873-4730; FAX 603-672-5406 Orders: 
NC, VISA, COD Accepted. ADD $6 S&H. 800-221-1705 


PRIVATE INVESTIGATION TRAINING! Big- 
Income! Own Boss! FREE Information. Probe, 
P.O. Box (PS) 2133, ‘Beverly Hills, California 
90213-2133. Z 


SCHOLARSHIP DEVELOPMENTS Guaran- 
tees College Funds From Unadvertised Billions 
To Qualified Students. Apply 1-800-USA-1221 
Extension 4684. 


SUPERLEARNING! SUPERMEMORY! Triple 
learning speed without stress! Music, nutrients, 
devices supercharge mind/memory. Free bro- 
chures. Superlearning, 450-PS Seventh Avenue, 
NYC 10123: 


FULLY APPROVED UNIVERSITY DEGREES! 
Economical home study for Bachelor's, Master's, 
Ph.D., fully approved by the California Superin- 
tendent of Public Instruction. Prestigious faculty 
counsels for independent study and life ex- 
perience credits (5000 enrolled students, 400 
faculty). FREE INFORMATION—Richard 
Crews, M.D. (Harvard), President, Columbia 
Pacific University, Department 235D, 1415 
Third Street, San Rafael, CA 94901. Toll free: 
(800) 227-0119; California: (800) 552-5522; or 
(415) 459-1650. 4 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.I., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070. DEPT. LP109, 


MEMORY POWER 


STUDENTS GET TOP GRADES—IHR VIDEO $19.95 
P.P. MEMORY TRAINING PRODUCTS & COURSES 
FOR ADULTS/CHILDREN, MEMORIZER, SYS- 
TEMS FOR NAMES, NUMBERS, MULTIPLICATION, 


SPELLING, VOCABULARY & LANGUAGES. CREDIT 
CARD ORDERS BY PHONE 800 468 2058. 
FREE LITERATURE 
BORNSTEIN MEMORY SCHOOL 
11693 SAN VICENTE BLVD 
LOS ANGELES CA 90049 


————————————— 
BE A LOCKSMITH. Moneymaking Career 
Opportunity, Send for a FREE Book to the 
Locksmithing Institute, Dept. 311-122, Fairfield, 
NJ.07004, i : 


ELECTRICAL SUPPLIES & EQUIPMENT 


COMPUTER CABLES, CONNECTORS, 
ADAPTERS AND MORE. SASE TO: WBS, P.O. 
BOX 1435, LAKE FOREST, CA 92630. 


ELECTRONIC SUPPLIES & EQUIPMENT 


RADAR STEALTH UNIT @ Makes vehicles invis- 
ible better than a detector @ Two mile protection 
® Two year warranty @ $299.00, Visa/MC. AUDI- 
OTEL, INC. 708-665-7776. 


EMPLOYMENT INFORMATION 


EARN $1,500 WEEKLY mailing our circulars! 
».. Begin NOW! ... Free ‘details! (Enclose) 
LSASE: SEYS, Dept. POPSA1, Box 4000, Cor- 
dova, TN 38018-4000. ‘ | 


GET AHEAD FINANCIALLY—Work in Arab 
countries, We can help, Information $5.00, Lise 
Parks, Box 41726, Riyadh, Saudi Arabia 11531. 


EXCELLENT INCOME! ASSEMBLE EASY 
PRODUCTS AT HOME. GUARANTEED EM- 
PLOYMENT! 1-800-377-6000, EX6055. 


GOLD collar consultants trade secrets. 14 Illus- 
trated pages. Guaranteed. Rush $12. Wootan, 


' 911 W. Moana, Reno, NV 89509-4844. 


LIFETIME OPPORTUNITY 


WORK AND LIVE IN EUROPE. TRAVEL 
AFTER TRAINING. FREE ROOM AND 
BOARD, FRINGE BENEFITS, SALARY, 


PAID VACATION, BONUS. FOR ALL 
FINAL DETAILS AND READY TO GO. 
SEND CHECK, $19.50 TO 
EUROPEAN ENTERPRISES 
SUITE 20-C, 6346-65 LANTANA RD. 
LAKE WORTH, FL 33463 


SOLAR, GREENHOUSE, AQUACULTURE 
AND ENERGY SAVING CATALOG! 64 pages: 
Order from one expert source. Featuring Sun- 
Lite® for do-it-yourselfers, builders, designers. 
America’s largest energy saving mail ordes 
house! $2.00 postpaid. Solar Components Cor- 
poration, Dept. PS. 121 Valley St., Manchester, 
NH 03103. PHONE 603-668-8186 - 


WATER-LESS GEOTHERMAL HEATING 
COOLING. State-of-the-art Ground Source Di- 
rect Exchange. (Annual cost for 2,200 sq. ft. 
home in Kansas was $243.) $2.00 for brochure. 
USPower, 954-P Marcon Blvd., Allentown, PA 
18103. 


MISTING SYSTEMS—Environmental Cooling/ 
Insect Control/More. Extensive Catalog-$1.00. 
Environmental Enhancements, 3615 N. 34th 
Ave., Phoenix, AZ 85017. (602) 249-0600. 


FIREPLACE INSERTS 
DIRECT from manufacturer $595. Also prefab 
zero clearances with chimney. High heat output 
on half the wood. Fuego Flame Fireplaces. 
1-800-445-1867. 


AFS RADIANT BARRIER—EASY INSTALLA- 
TION. Energy Savings * Non-Toxic * Everiasting 
Home Comfort. Reduce summer attic heat by up 
to 30%. Helps prevent winter heat loss. Govern- 
ment tested and approved. Brochure and prod- 
uct sample—Send $1.00. AFS—ADVANCED 
FOIL SYSTEMS * (800) 421-5947, 4471 E. 
Santa Ana St., Suite F, Ontario, CA 91761. 


FINANCIAL 


OVERDUE BILLS? Bad credit's no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept.PS, P.O.Box 26397, 
Birmingham, AL 35226 or call 1-800-869-0607. 


FOUNDATION GRANTS for individuals, to 
$180,000. Free recorded message: (707) 
448-2668. (2JG6). 


MOTOR VEHICLE ACCIDENTS can cost you 
everything. Protect your home and assets. Know 
what to do following an accident. Make your 
insurance work for you, This information will 
make you aware of important investigations, lia- 
bility.claims against you and auto property dam- 
age to your life. Auto accidents happen every- 
day. Be prepared. Send $9.95 to, Educated 
Consumer, P.O. Box 114, 5173 Waring Road, 
San Diego, CA 92120. 


SECURED VISA/MASTERCARD will help re- 
establishing good credit. Bank Directory listing, 
$2, SASE, TPCS, 740 NE 167th St, NMB, FL 
33162. 


; 


i 
FEDERAL LOANS for small businesses now 
available. (800) 777-6342 for free details. 
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FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
FINED ENGINEERING 
MBINED ENGI 
. YEAND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 
and record of invention. 
Overseas production, prototypes 
and research readity avaliable. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
copyrights and trademarks 


Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755. 
171 STILLWELL LA., SYOSSET, NY 11791 


Usacanaaa } 800-367-7749 


! 


US & Canada 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


PATENTS DEVELOPED-MARKETED BY PRO- 
FESSIONAL PATENT ENGINEER, U.S. PAT- 
ENT OFFICE FORMER EXAMINER & MANU- 
FACTURERS REPRESENTATIVE. Free 
Invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279. 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-966-7577. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


AVOID SCAMS! Free Government reports ex- 
posing invention marketing companies: 
1-800-428-5779. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


ALL NEW PRODUCTS/IDEAS Free Devel- 
opment, Patenting, Licensing package, call 
Davison & Associates 1-800-677-6382. 


pa Ss ee 
PATENT SEARCH. RAPID PATENT, THE 
WORLD'S LARGEST PRIVATE PROVIDER OF 
PATENT DOCUMENTATION. LOCATED NEXT 
TO THE U.S. PATENT OFFICE, OFFERS LOW 
COST MANUAL AND ON-LINE COMPUT- 
ERIZED PATENTABILITY SEARCHES. FAST- 
EST SERVICE. SATISFACTION GUARAN- 
TEED. FOR INFORMATION AND ESTIMATED 
COSTS CALL 1-800-336-5010 EXT. 31. 


ee 
INVENTOR’S DIGEST. Since 1985 THE inven- 
tor's magazine! $20/yr. Money Back Guarantee. 
1-800-525-5885. Free Patent Manual. 

HAVE AN IDEA? INVENTORS for FREE IN-— 
FORMATION PACKAGE/FREE REVIEW, 
call FREEDOM MARKETING INC. 
1-800-932-4298. 


INVENTORS 


YOUR FIRST STEP [S IMPORTANT. . . 
FOR FREE ADVICE, CALL 


ADVANCED PATENT SERVICES 


COMPLETE PATENTING & MARKETING SERVICES 


Washington, DC 1-800-458-0352 


———— eee 
CONTINGENCY PATENT LICENSING. NO 
FEES ANYTIME. Three decades experience: 
PROPAT International Corporation, 441 Summer 
Street, Stamford, CT 06901. (203) 325-3344, 
SEEN VORNABTENIE 
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FOR INVENTORS 


PATENT ATTORNEY. Free information hand- 
book, patent research/services. J.P. Halvonick. 
1-800-876-6670. 


INVENTORS: Free information on-offering your 
invention for sale. Kessler Sales Corporation, 
C-7-Fl-2, Fremont, Ohio 43420. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors 
Foundation, 1-800-525-5885. 


INVENTORS DON'T BE FOOLED—CALL OUR 
INVENTORS CLUB 1-800-468-1793. 


BURN USED OIL in your oil furnace. Details 
$7.00. T.A.O., RT. 2, Box 65 F, Milaca, MN 56353. 


GOOD EATING 


EGGPLANT PARMEGIANO—Make it the real 
Italian way—$3.00 to: N Cent Cook, P.O. Box 
174, Brooklyn, N.Y. 11223. 


FAMOUS Department Store Cookie Recipe and 
how | obtained it. SA.S.E. to: P. Smith, P.O.B. 


$2.00 to: Steven Miner, 8036 Charlotte Highway, 
Fort Mill, SC 29715. 


BEST doggone Fudge ever. Old West Va. recipe 
passed down for generations. SASE $2 to: PMC, 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Dirt Cheap! Cars, 
Houses, boats, computers. Seizures, Box 
51488-YD, Ontario, CA 91761. 


HAIR CARE 


MEN’S Hairpiece Catalog! Name Brands/ 
Discount Prices. T.I.D., 60-P(PS) Access Road, 
Stratford, CT 06497. 


MEN’S HAIRPIECES, FREE BROCHURE, 
HIGH QUALITY, BRAND NAMES, DIS- 
COUNTED PRICES! ACCESSORIES, WHOLE- 
SALE PRICES! MHD, 1926 SOUTH PCH, 
#110-P, REDONDO BEACH, CA 90277. 


HEARING AIDS 


g 
PRICE CATALOG, FREE! 


SUPER SAVINGS! Newest. Finest. All 
types. Buy DIRECT & save up to HALF! No 
salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write: 


MONEYSAVERS. 5 
Dept. PS12D 36658 Apache Plume Dr. 
Palmdale, CA 93550 


HEARING AIDS 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free information, 
1-800-323-1212. Lloyds-PSC. 


FREE 
CATALOG! 
New Hearing Aids 

- All Models 
« Huge Savings 


* No Salesman will call 


Try Before You Buy! 


Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 
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HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025. j 


EARN $1,500 WEEKLY malling our circulars! 
... Begin NOW! .... Free details! (Enclose) 
LSASE: SEYS, Dept. POPSA2, Box 4000, Cor- 
dova, TN 38018-4000. ¢ 


GUARANTEED WORK! Assemble easy prod- 
ucts at home! Excellent pay! 1-800-377-6000, 
ext. 6050. 


LAW ENFORCEMENT JOBS—$17,542- 
$86,682/yr. Police, Sheriff, State Patrol, Correc- 
tional Officers. Call (1) 805 962-8000 Ext. 
K-20025. 


HOBBIES & COLLECTIONS 


MILITARY Medals Catalogue. $1.00; 10 issues 
$8.00. S. Vernon, BOX 890280PS, Temecula, 
CA 92589-0280. 


BUILD YOUR OWN RADIO CONTROL RACE 
TRACK AND RUN RACES WITH OUR MANU- 
AL, $22.45 PPD. GREAT GIFT IDEA. RACE- 
AMERICA, SANTA CLARA, CA 95055-3469. 


HOME AUTOMATION 


Automate Your Home 
Voice, Remote, & Intelligent Automated Control for Security, Lights, 
Appliances, Audio/Visual & many other devices in your home. 


Making your new or existing home “Smart™ is now easier and 
more affordable than you may realize. Our easy to install 


systems (no rewiring req.) give you sophisticated automation 
' at reasonable prices. 
Free Catalog (800) SMART-HJM (714) 642-6610 
Home Automation Systems 
21 Seascape Dr., Newport Beach, CA 92663 


HOME BREWING 


HOMEBREWERS - QUALITY BREWING SUP- 
PLIES. BREWTEK KITS. FREE CATALOG. 
BREWERS. RESOURCE, BOX 507, WOOD- 
LAND HILLS, CA 91365. 818-887-3282. 


HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs, door harps, 
dollhouses, clocks, music boxes, weather instru- 
ments, crafts, furniture with our plans, parts, kits, 
supplies—Catalog $1.00—(800) 848-4363— 
Cherry Tree Toys, Belmont, Ohio 43718-0369. 


MINI-QUARTZ clock movements as low as 
$1.75 complete! Posters, epoxy, videos, kits, 
plans: Over 2000 items! Wholesale catalog 
$3.00 (credited). Steebar, PO Box 463, Andover, 
NJ 07821-0463. . ‘ 


HOME PROTECTION 


STOP BURGLARS! Home/Office. Proven re- 
sults. Easy wireless installation. $5.00PPD. 
Parker Enterprises. 4181 Adams Ave, San 
Diego, CA 92116-2597. 


ASTONISHING MAGNETIC PADLOCK! No 
keyhole, can’t be picked, can't freeze up. In- 
cludes two coded magnetic impulse “keys”, Heat 
treated, extra strong, non-corroding. GUARAN- 
TEED. Rush $8.95 plus $2.00 s/h, RS&A 
MAGLOCK, Box 1246-P, Columbus, IN 47202. 


HYPNOTISM 


STOP SMOKING! LOSE WEIGHT! CONTROL 
STRESS! Hypnosis audio cassettes $9.95 each. 
Mickey Sharkey, 1020 66th ST, Brooklyn, NY 
11219. 


HONG KONG factory needs several new prod- 
ucts for their oversea buyers. Send product ideas 
for royalty evaluation. Can produce exclusively. 
Hongkong Plastic Metal Products Company, Box 
69627, Kwuntong, Hongkong. 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 1-800-288- 
IDEA. 


NEED INVENTIONS, 
NEW PRODUCTS TO DISPLAY, SELL 
in our store’s, order brochure on * 
information and display prices. Write to 


NEW INVENTIONS 
376-26TH AVE. SOUTHEAST, 
ST. PETERSBURG, FL 33705, 

or call 1-813-821-0075. 


ta le 
LEARN how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion, C-7-IW-2, Fremont, Ohio 43420. 


INVENTOR? Free Eureka Solutions Internation- 
al invention/idea kit. Free Industry Access Re- 
view. 1-800-547-7885. 


INVENTION SALES TO INDUSTRY. GUAR- 
ANTEED RESULTS, FREE INFO. USA 
TECHNOLOGIES (714) 744-1448. 


CLOSEOUT JEWELRY 55¢ DOZEN (catalog 
50¢). Roussels, 107-1635 Dow, Arlington, MA 
02174-7199. 


BUYING STAINLESS ROLEX 
“COSMOGRAPHS” PAY $2500. { 
Purchasing Quality Wristwatches. Rolex, Patel, Yocheron, 
Audemars, Cartier, Breitling. 
Call Don ime to sell a watch. We will pay mora 
ar Then eyo ed es 
1-800-833-3159 
12900 Preston Road, #500 Dallas, Texas 75230 


Choose from over 200 kites. \ 
Many unusual & innovative designs. 

| Call or write for your catalog today! | 

] Into The Wind e (800) 541-0314 ] 
1408-P Pearl St., Boulder, CO 80302 
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KITE PLANS 3 proven fliers, Delta, Stunt, or 
Parafoil $6.95 each or 3 for $20. Inst. & List of 
Suppliers Inc. SKY MAN, Box 384, Fraser, MI 
48026-0384. 


US) 


BORROW $500-$40,000! “Overnight” On Sig- 
nature. Keep indefinitely! Action, Box 5499-Y 
Diamond Bar, CA 91765. 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75026. 1-800-444-6599. 


GOLD CREDIT CARD. GUARANTEED AP- 
PROVAL, NO BANK DEPOSIT NECESSARY. 
CATALOG SHOPPING. USA GOLD CARD 
1-800-888-7774. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 1292ps1. 
Box 3574, Newport Beach, CA 92659-8574. 
(714) 722-9260. - > 


IMMEDIATE MAILORDER BUSINESS, Selling 
anti-crime reports. Known authority will teach 
you how. $1.00 brings details. Tracer Marketing, 
14726 Oakley Ave., Harvey, IL 60426. 


QUICK LOANS! APPLICATIONS RUSHED! 
N.F.P., BOX 35726, RICHMOND, VA 
708-430-6883. ’ 


ACTIVE NEW “HOTLINE” NAMES! GUARAN- 
TEED! FAST DELIVERY! MIXED STATES! 
200/$20; 500/$35; 1000/$55. DEALER'S 
CO-OP, BOX 526-PS, GRIFFITH, IN 
46319-0526. 1-(800) 992-9405. 


MODELS—SHIPS, CARS, 
PLANES, ROCKETS 


STEAM ENGINE KITS at savings to you! Send 
$2.00 for catalog. P.M. Research Inc., Dept. 5, 
4110 Niles Hill Road, Wellsville, NY 14895. 


MONEYMAKING OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 1-800- 
467-5566 EXT. 6517. 


EARN $1,500 WEEKLY mailing our circulars! 
, +» Begin NOW! ... Free details! (Enclose) 
LSASE: SEYS, Dept. POPSA4, Box 4000, Cor- 
dova, TN 38018-4000. 


OOO ee 


ST ey ee a 
NEW! Sell unique product. Make 2000% Profit! 
Cht. Co., 117 Harrison C-572, Chicago, i, 
60605 ; 


— 
MAKE thousands using 1: idea, piece of Paper 
hour, and no or little money! $5.00 foolproof 
booklet. P.O. Box 489, Milford, PA 18337, 


———— 

HOW TO SURVIVE HARD TIMES. Free infor. 

mation: Deleen, Box 632, Bonham, TX 75418, 
MOVIES/FILMS/VIDEOTAPE 


RARE SCIENCE FICTION, HORROR VIDEOs. 
Free Catalog. ACA Promotions, PO Box 1 
Stone Mountain, GA 30086 (404) 879-1505. 


MAGNETS: BIOMAGNETS—GASOLINE AND 
WATER TREATMENT MAGNETS—CATALOG 
$1.00, SASE: CHARLACO, BOX 16, PRESTO 
PA 15142. 


CALLER ID - COMPUTER 
Interface / Pop-Up TSR 


IMPC-620 
CONVERTER 


mer 
Ib | eae 
[ALSO SAVES EACH CALL TO ORK] 
International MicroFower Inc 
65 Palm Drive, Camarillo, CA 9301 
1-805-389-1270 MC / VISA 


oO} 


AMAZING NEW ROACH TRAP! 
NO Poison, No Glue, Reusable, large capacity. 
Guaranteed. FREE BROCHURE, ROACH- 
MASTERS INC., Dept. A12, 6048 Jumilla Ave., 
Woodland Hills, CA 91367. 


OF INTEREST TO ALL 


PERSONAL SAFETY ALARM WITH LIGHT. 
Compact fits in hand, pull strap to activate alarm. 
Great for: joggers, walkers, women, seniors and 
students. Also attaches to doers and windows. 
Batteries not included. PROTECT YOURSELF, 
Send $19.95 plus $3.50 postage and handling 
US Funds. Canadians add applicable taxes. To: 
PROTECTION, 320 Yonge St., Unit 5, Suite 
321A, Barrie, Ont., Canada L4N 4C8. 


THRILLING WORLDWIDE COMMUNICA- 
TIONS!! YOU use Satellite, TV, Teletype, Voice, 
even MOONBOUNCE technology. Help during 
natural disasters. Thirty year expert shows how. 
FAST-START in exciting HiTech Ham Radio. 
$10.00, Radio Press, Box 1246, Columbus, IN 
47202.~ 


QUICK CASH—You may have uptapped assets 
that we can turn into cash. Send $2 for informa- 
tion. ECRC, Box 34134, Clermont, IN 46234. 


STAR SAND, Amazing Discovery, 1000 year old 
marine marvel, ‘$15. Dan McMillan, 4-10-41 
Oyama, Ginowan, Okinawa, 901-22 Japan. 


OLD GOLD, JEWELRY WANTED -* 


TAKE NO CHANCES, Deal with oldest, most 
reliable firm in old gold business. Established 
1934. We buy Gold, Silver, Platinum, Diamonds. 
Highest Cash. Free information. Rose |ndus- 
tries, 29-Y East Madison, Chicago 60602. 


HIGHEST CASH for Gold, Jewelry, Goid Teeth, 
Rings, Diamonds, Watches, Silver, Platinum. 
Mail Articles“ Today. Free gift with Information. 
Chicago Gold & Precious Metals, 10 S. Wabash, 
Dept. 357, Chicago, 60603. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DECALS. 


| FREE CATALOG, STADRI, 71R TINKER 


STREET, WOODSTOCK, NY 12498. 


PLANS & KITS 


ELECTRICAL VECHICLE MOTOR CON- 
TROLLER 12 to.96 VDC to 200. A high efficiency 
PWM. Standard Plans $10.00. Information 
(Plans, parts, motors) SASE $1.00. John Bryce 
and Associates, BOX 747, Farmington, UT 
84025. 


CREATE REALISTIC HOLOGRAMS! Send 
$5.00 for complete plans: Sunrise Electronics, 


P.O. Box 103, Kilbourne, OH 43032. 


FLOWER BOX ENHANCERS 
SCROLL Saw Plans, Colorful Characters 
Brighten Planters. $4.00: Goetz Enterprises. 218 


Bramber Drive, Broomall, PA 19008. 


RUBBER COMPOUNDS, techniques. Catalog, 


$1.00: Handmade, Box 16713(P12), Memphi 
TN 38186-0713, Ai ta 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, Coating, fibergiass- 
ing, tepairing and feproducing with our Mold 
Making Supplies. Catalog $2.00, CASTOLITE, 
peal 92Q/PS, 4915 Dean, Woodstock, IL 


RADIO, TELEVISION 
Ss 


ECRET Scanner Frequencies: Federal, Police, 


etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 


REAL ESTATE 
Cc 


AUIFORNIA. Acreage. Lots. $50 down. $50 


monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423. 


CALL FOR YOUR FREE BROCHURE 


1-800-383-0583, ext.3514 


CONTINENTAL DIVIDE PROPERTIES 


GOVERNMENT LAND 
US CITIZENS ONLY 


20 acre claim program still available, get yours for $20 
government fee, in AK, AZ, AR, CA, CO, ID, MT, NV, 
NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port Angeles, 
WA 98362-0336 (this is not Homesteading, it's much 
easier and only costs $1. per acre). 


Up to 160 acres/person. Free recorded mes- 
sage: (707)448-1887. (4JG6) 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, ‘starting 
at $7,450. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free’ Color 
Brochure. 


Rocky Mountain, Timberlands 
1315 East Main + Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 + (406) 586-8088 


Call Toll Free: 1-800-682-8088 


¢ MONTANA LAND e 
20 ACRES — From $12,900 


Hike, camp, hunt, fish, 
explore Montana's 
unspoiled wilderness. 
Near nat’! forest land 
& recreation areas. 

FREE BROCHURE 


EXCELLENT FINANCING 
Call Toll-Free 1-800-252-LAND 


in Montana call 406-587-5469 
Yellowstone Basin Properties 
Void Where Prohibited 


i 
GOVERNMENT LAND now available for claim. 


a 


i ee 
GOVERNMENT HOMES from $1 (U repair). De- 


linquent tax property. Repossessions. Your area 
” 805 962-8000 Ext, GH-20025 for current repo 
st. 


Nerrersreessecm ese 
LEARN HOW TO RESEARCH REAL ESTATE, 
SAVE HUNDREDS TO THOUSANDS. UN- 
KNOWN FACTS NOW REVEALED. INFORMA: 
TION PACKAGE, $4.50, KAT ENTERPRISES, 


PO BOX 1034, ARLINGTON HTS., IL. 


60006-1034. 


FRENCH Xmas Log Recipe (Not in Utah). Send 
$2.00, stamped envelope: Jacques, 5060 Es- 
condido, SLC, UT 84117. 


STOPPING FLAT ROOF PROBLEMS SINCE 
1978 liquid applied fiberglass reinforced acrylic 
rooting system. Waterproofs asphalt, metal, new 
Sheathing. Call Polar Seal. 1-800-343-7663 
weekdays 8-5 CST. 


ae SOE ee es ee el 
RUBBER STAMPS 


Order “CUSTOM MADE” 


RUBBER STAMPS 


UP TO 4 LINES only $995 
(Max.30 letters per line) ea. 
acs? INK PADS only $1.95 ea, 


700) 
FOUR Ay NGS |Specily Color Black Glue Red Gieen 
a feat isle Add 25¢ per item for postage 


SATISFACTION G UARANTEED 
FAST SERVICE- Your Order Shipped in S days! 


QUALITY Stamp Mfg. 


56 Page 
Catalog Buyer's Guide 
+ All Major Brands 
* Complete Systems 
+ Accessories. 
~ » Huge Savings 
+ Easy Installation 
* Complete Intruct, 


aE POMP IHN 
Over 40,000 Satisfied Customers 
pach eh he Ald Bi 


1-800-334-6455 
ie, 


Intl 216-739-5291 Fax 218-730-4079 
a. S = 
INSTALL OR U 


100% Satisfaction 
Guarantee 


SKYVISION INC, 
1030 FRONTIER DRIVE 
FERGUS FALLS, MN 56537 


PDATE YOURSELF! 


SUPER low satellite prices. Free U.S. — 


International catalog. Satman, 309-692-4140, 
800-472-8626. 


— 
SATELLITE MONTHLY AUDIO CODES. 1-900- 
SUMMONS. $3.50 PER CALL. INTENDED FOR 
TESTING ONLY. JUDITH UNDENSMITH, 
SWARTZ CREEK, M! 48473. 


“EXPERIMENTERS” LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Estab- 
lished 1953,. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373 


LABORATORY GLASSWARE, equipment, 
Vacuum Pumps. New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds’ Scientific, 402 
W. Bedford, #113, Fresno, CA 93711. 


CHEMICALS, GLASSWARE, Laboratory 
Equipment and Supplies, Student Science Kits. 
Catalog $5, Refundable. Anything you want, 
we get. Advance Scientific and Chemical, 1318 
N. Dixie Hwy., Hollywood, FL 33020. (305) 
927-2700. Fax (305) 927-5222. VISA, M.C. 


$1,200.00 CASH! Your poems Needed For New 


Songs. Broadway Music Productions, Box 7438- 
PS, Sarasota, FL 34278, 


STAMP COLLECTING 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, P.O.Box 249M, River- 
side, TX 77367-0249, 


fal Ahatli RE DT 
UNITED STATES 10 mint commemoratives 10¢. 
Approvals. Cornetta, POB 1509-S, Lake Placid, 


FL 33852. 
eee cake ane WHR See HE ETL 0 4 


55 VALUABLE Half-Century Old Mint U.S. 
STAMPS—all-different—$4.95. Money-Back 
Guarantee. Other U.S. Stamps to buy or return. 
Kenmore, UM-001, Milford, NH 03055. 


DISCOUNT, STAMPS. PACKETS, REQUEST 
COUNTRIES. FREE LIST. IVA, Box 197-B, Han- 


ford, CA 93232, 
a eee 


300 Breathtaking Stamps-25 Countries. Only 
$1.00 with latest bargains and sensational ap- 
Provals. NeoTrends, SL92, Box 982F, Toronto, 
Canada M4Y 2N9, 


a a ee 
FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS, POST- 
CARDS AND BANKNOTES. PLUS YOU'LL 
RECEIVE STAMPS ON APPROVAL. BUY 
ONLY WHAT YOU LIKE, RETURN BALANCE, 
SATISFACTION GUARANTEED. JAMES- 
TOWN STAMP COMPANY, INC., DEPT. 
E122PS, JAMESTOWN, NY, 14701-0019. 


TOOLS & MACHINERY 


LATHES 


*STARTING AT $350 
eMILLS *METALS *BO0KS 


“PRECISION 
INSTRUMENTS 


Catalog $2.00 
(513) 322-8562 


CAMPBELL TOOLS COMPANY 


2100-P Selma Rd. » Springfield, OH 45505 


TOOLS FOR THE GUNSMITH/HOBBYIST 


e mCUTTING « 
~~ EASURING e 
io BLUE RIDGE <= TOOL HOLDERS 
j A= e VISES e 
CLAMPS e 
COLLETS e 
carttocee DRILL CHUCKS e 
: MUCH MORE!!! 


P.O. Box 536-PS e Hurricane WV © 25526 


POPULAR SCIENCE — 
THE BENEFIT 
Each month Popular Science classified ads reach 
out to over 4.2 million readers. If you are looking 
to reach involved, inquisitive prospects, 
call me to advertise your product or service. 


1-800-445-2714 
ext. 5163 or 5132 


‘ 


4” METAL Cutting Lathe. Taig, 21069 124th St, 
Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


JO-B Easy Bender 
For Do-It-Yourselfers. 


: == 
TEENS 
Model 617 Price $295.00 
Write For Free Brochure: 

JO-B Enterprises 
233 Sixth St. Dept. 67-C . 


Norco, CA 91760 
Phone: (714) 371-8800 


DRILL HOLES IN GLASS with any drill press. 
All materials/instructions $8.95 Guaranteed. 
Macy #163, 303 East So.Mtn.Av. Phoenix, AZ 
85040. 


NEW ZEALAND: immigration and general infor- 
mation. Send $10, Enz of the Earth, P.O. Box 
1723, Palrnerston North, New Zealand. 


MICROWAVE T.V. RECEIVERS 
1.9 T0 2.7 GHz 


30 CH Parabolic Dish System-$173.90 

30 CH Rod Antenna System-$193.90 

30 CH Crystal Controlled System-$294.95 
SUN MICROWAVE INT'L. INC. 

P.0. BOX #34522 Send $1.00 for 
PHOENIX, AZ 85067 —_ catalog an these 
(602) 230-1245 and other fine 
(602) 269-6069 (fax) video products 


VISA/MC/AMEX QUANTITY DISCOUNTS 
ORDERS ONLY 1-800-484-4190 code 9793 


EASY VCR MAINTENANCE— Avoid expensive 
repair bills. Learn the simple steps to service your 
own home VCR. A30 min. instructional video will 
show you how. EASY! $22.50 tax/shipping in- 
, cluded. Blue Goose TV, P.O.BOX 100157-PS, 
Denver, CO 80210 VISA/MG 1-800-959-2583. 


WATER PURIFICATION: 


WATERWISE PURIFIERS .. . homemade dis- 
tilled. (800) 874-9028. Box 45981, Center Hill, FL 
33514-0459. 


Reach 4.2 million readers every month with an ad in Popular Science Classified Opportunity Mart. February 


: $12.40 per word. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classif 
your Visa, MasterCard, American Express, Discover Card or Diners Club account (give number and expi 
furnish name and street address for our records. Send order and remittance payable to POPULAR SCIEN 
For advertising information call 800-445-2714 ext. 5163 or 5132. FAX # 212-779-5568, 


Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shal 
Publication. All orders are subject to the applicable rate card, copies of which are available upon written reque 


Vincent White, Lisa Kunin, Classified Advertising Representatives 


Sse 


"93 issue deadline (on sale Jan. 12th) is Nov. Sth. 
ied: $690 per inch. Payment with Order, or charge 
ration). Advertisers using box number in ad must 
CE, Classified, 2 Park Avenue, New York, NY 10016. 


« 


| constitute final acceptance for continued 
st sent to the address Provided. : 
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Looking Back... 


Sampling a century of Poputar SciENCE 


DECEMBER 1967 
When Orbiter 5 radioed 
its final pictures to Earth 


YEARS AGO |ate last August, what was 
behind the moon was 
a mystery no longer. 
The pictures show 
the moon’s other side 
to be quite different 
from the side that 
faces us. 

An outstanding 
discovery is the far 
side’s lack of large 
mares, or “seas”— 
the smooth dark 
plains that form the 
facial features of the 


DECEMBER 1942 
Light can be controlled by 
means of chunks and 


YEARS AGO sheets of glass, ground and 
polished into lenses and prisms. With 
them the optical scientist can gather 
light, condense its volume, bend it, iso- 
late its different colors, separate and 
measure its wavelengths, and change 
its speed and direction. The most im- 
portant of these phenomena are re- 


fraction, dispersion, interference, po- - 


larization, reflection, diffraction, and 
absorption. 

Refraction, the bending of light rays, 
occurs when light passes obliquely 
from one medium into another in 
which it has a different velocity. 

Dispersion is the separation of light 
into its different colored rays, owing to 
their different refractive abilities. The 
various colored rays are bent by differ- 


DECEMBER 1892 
] If arctic explorers ever 
reach the pole, they will be 


YEARS AGO confronted with the diffi- 
cult problem of determining its exact 
point. Geographical calculations be- 
come increasingly difficult upon ap- 
proaching the pole—on account of the 
narrowing of the degrees of longitude, 
where the compass, sextant (if the 
weather is cloudy), and chronometer 
are of little use. 

One process for taking the point at 
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fabled Man in the Moon. These 
mares, being free of steep mountain 
ranges, were selected as landing sites 
for our Surveyor spacecraft and for 
a our coming manned 
landings. In con- 
trast, the terrain 
behind the moon ap- 
pears thickly cra- 
‘ tered and rugged. 
Instead of mares, 
at least three great 


Craters, such as the “bull’s- 
eye” in the Orientale basin, 
riddle the hidden side of 
the moon. 


ent amounts because they are slowed 
unequally. 
Interference is the mutual influ- 


. ence of two beams of light. Under cer- 


tain conditions, interference will pro- 
duce colored fringes, dark bands, or 
even complete darkness. 

Ordinary light has waves vibrating 
in all directions. Polarization filters 
out horizontal vibrations and gives 
others a single direction. 

Reflection is the return of light 
from a surface. It is used chiefly in 
mirrors and searchlights. 

Diffraction is the bending of light 
rays around the edges of obstacles, 
which can be a nuisance when it in- 
terferes with refraction. 

Absorption is the capture and re- 
tention of the radiant energy of in- 
frared and ultraviolet:rays. It finds a 
practical application in sunglasses. 


the pole depends on the properties of 
the gyroscope. The apparatus con- 
sists of two gyroscopes and a plumb 
line. To determine the latitude, a gy- 
roscope that has been oriented by 
its axis to the pole of the sky (com- 
monly known as a gyroscope-com- 
pass) is used. The angle that its axis 
makes with the vertical of the place 


is complementary to the latitude. 


Then, to determine the longitude, a 
second gyroscope is needed, which 
has been adjusted to turn in a plane 
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basins surrounded by concentric rings 
of mountains have been discovered on 

the moon’s far side. It has been pro- 
posed to call these remarkable forma- 
tions “thalassoids,” which is Greek for 
sealike. 

Largest of the thalassoids is the 
Orientale basin, ringed with seven 
circular mountain chains. Between 
outermost rims, the gigantic forma- 
tion is 600 miles in diameter. 

The impact of a colossal meteorite, 


. 30 to 60 miles in diameter, is believed 


to have formed Orientale basin’s 186- 
mile-wide circular plain and its rings 
of mountains—of which the outer- 
most, the Cordillera Mountains, rise 
to 20,000 feet. 


“POLARIZING 
SCREEN 


a ~ BOLARIZATION: Ordinary light has waves: vi- 
Pau “brating’ in all directions.: Polarizing filters out 
tj “horizontal vibrations, gives others one direction 


i REFLECTION is the retutn of light from a sur- | 
a face. I! is used “chiefly in mirrors, searchlights, 
vs and those types of binoculars that contain prisms 


hae ——_- : ee 

“DIFFRACTION, or the bending of light rays around. — 
je, edges of ‘obstacles, is a nuisance when it | 
Mertaiae with ‘refraction, However, in Speco 


Reese ways in in which ight can be controlled are 
polarization, reflection, and diffraction. 


parallel to the meridian of the point 
of departure. 

Before starting, the travelers set in 
motion both gyroscopes. When deter- 
mining the position of a point, the 
axes of both gyroscopes are carried 
parallel to each other, and the vertical 
of the point reached is taken with a 
plumb line. If the axis of the gyro- 
scope-compass is parallel to the 
plumb line, the balloon is above the 
pole. The results are not affected by 
height above Earth’s surface. 


WHAT WILL YOUR UNDERWEAR 
ot aa TEAR FROM NOW? 


‘a 


CHANCES ARE, IF THEY'RE 
) 

BV UNDERWEAR 
YOU COULD STILL WEAR THEN. 
Because our comforts are made to last. 

Unlike most of our competitors, 
we're picky about cotton. = = 
oy AG, 
oe =. 
That's why we COMB OUR COTTON so only 


() the longer fiber remains. 


eee 

SS. 
5 
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! Hatta The rest we reject. Then we knit 
OKRA 


». F) \GOGOC more of this increcily soft 
ee SS incredibly strong fiber into every square inch 
es % =f our briefs, so they'll hold up longer. 


And our waistbands are made with 


WASH-RESISTANT RUBBER = = 


so they won't get ee 


flabby in middle age. = > am 


These are just three of the many reasons 


BVD underwear are still as good —— 
as gold long after others have, ) 4 
SY 
¥ } j 


started second careers 


polishing silver. 


Bs 
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eae | Never miss another 0, 
a You can’t capture a moment or a memory 
if your camera is at home in a drawer. | 


@) Thats what so great about the ultra- 


OY G Foun Weapon 
moments» 
aa ) ove camera tas begs tobe taken 

0 ympus cue 


Barely under than a roll of 35mm film, 


the Stylus is one smart camera. It knows .. | 


“ 


how to focus, load, rewind, read film 


= > 
7 


*~ speed, all automatically. Oh, and one 


more thing about t 
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